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It  is  already  known  to  make  electric  wires 
comprising  a  conducting  core,  a  refractory  insu- 
lation and  an  external  metallic  sheath  or  sheath- 
ing, such  wires  being  intended  for  various  uses. 

In  such  type  of  wires  the  external  sheath  was  6 
heretofore  formed  with  the  same  metal  as  the 
core,  i.  e.  with  copper.  As  a  result,  among  other 
disadvantages,  the  weight  of  the  wires  was  rela- 
tively high. 

The  present  invention  has  for-its  object  a  new  10 
electric  wire  provided  with  an  external  sheath  of 
aluminium  or  other  light  metal. 

The  tests  which  were  carried  on  ended  in  a 
surprising  result  showing  that  it  is  indeed  pos- 
sible to  draw  or  roll  a  work-piece  comprising  15 
a  copper  core,  a  refractory  insulation  such  as 
magnesia  and  an  aluminium  sheath,  under  sat- 
isfactory conditions,  i.  e.  in  securing  through 
this  treatment  an  identical  lengthening  of  the 
core,  of  the  insulating  layer  and  of  the  sheath.  20 
Very  good  results  are  obtained  in  using  alu- 
minium in  a  very  pure  condition  particularly 
with  an  aluminium  content  higher  than  98% 
and  preferably  near  to  99,5%. 

Aluminium  might  also  be  substituted  by  a  light  iiS 
metal  of  equivalent  ductility,  .such  as  magne- 
sium. 

It  has  further  been  ascertained  that  the  selec- 
tion of  aluminium  enables  to  use  relatively  low 
temperature  zones  for  annealing,  at  which  the  30 
metal  is  practically  unoxidisable,  a  feature  which 
enables  to  proceed  directly  with  drawing  after 
annealing  and  particularly  without  intermediate 
pickling.  Finally  corrosion  due  to  chemical 
agents  is  extremely  weak  and  lighter  electric  35 
wires  are  obtained. 

It  might  also  be  advantageous  to  use  fcr  the 
core  of  said  wires  a  metal  whose  features  are 
different  from  those  of  the  sheath.  Should  alu- 
minium in  the  above  mentioned  pure  condition  40 
be  used  for  the  sheath,  it  might  be  advantageous 
to  use  aluminium  of  a  different  degree  of  purity 
for  the  core  in  order  to  secure  other  features, 
particularly  a  greater  hardness  or  a  higher  or 
lower  resistivity;  for  instance,  either  resisting  45 
wires  for  transforming  energy  into  heat  may  be 
used  for  the  core  or  on  the  contrary  very  highly 
conducting  wires  such  as  red  copper  v/ires. 

During  the  metallurgical  treatments  the  diffi- 
culty evidently  resides  in  annealing  simultane-  50 
ously  the  different  metals  forming  the  core  and 
the  sheath,  in  order  to  overcome  the  hardening 
due  to  drawing,  and  particularly  to  anneal  the 
core  at  higher  temperatures  than  the  sheathing 
in  order  to  meet  the  conditions  of  the  cycle  of  55 


temperatures  most  convenient  for  each  of  them. 

The  following  method  enables  to  overcome  the 
said  difficulty.  It  consists  in  heating  the  core  and 
the  sheath  up  to  different  annealing  tempera- 
tures by  feeding  the  core  with  a  heating  current 
of  convenient  intensity  v/ith  or  without  external 
heating  of  the  wire. 

The  wire  may  for  instance  be  subjected  to 
annealing  by  using  an  external  source  of  heat. 
By  taking  the  due  steps,  the  temperature  will 
rapidly  be  equalized  betv/een  the  core  and  the 
sheath  owing  to  the  high  thermal  conductivity 
of  the  compressed  insulation. 

The  temperature  of  the  core  is  then  raised 
of  the  proper  additional  amount  by  supplying  it 
v;ith  an  electric  current  whose  value  is  so  chosen 
that  the  equilibrium  of  the  temperatures  of  the 
core  and  of  the  sheath  will  be  reached  in  such 
conditions  that  each  of  the  elements  forming 
the  work-piece  will  be  exactly  brought  at  its  most 
convenient  temperature. 

The  practice  has  shown  that,  in  this  way,  it 
will  be  possible  to  obtain  wires  of  new  features 
and  having  besides  the  properties  already  se- 
cured by  other  processes  (such  as  absolute  tight- 
ness, high  insulating  resistances  and  perfect  in- 
combustibility, a  high  mechanical  resistances 
and  which  are  perfectly  imalterable)  a  conducti- 
bility  referred  to  the  weight  per  linear  foot  which 
is  higher  than  the  value  heretofore  obtained  and 
a  remarkable  flexibility  in  order  to  enable  the 
v/ire  to  follow  the  outline  of  the  objects  over 
which  it  is  arranged. 

Thus  a  wire  with  a  core  constituted  by  a  red 
copper  conductor  of  16/10  with  about  1.5  milli- 
meter thickness  of  insulation  and  an  aluminium 
external  sheath  of  about  0.75  milhmeter  thick- 
ness will  only  have  a  weight  of  75  gr.  per  meter, 
although  its  kilometric  resistance  is  only  of  about 
8.2  ohms. 

The  invention  comprises,  as  new  industrial 
products,  the  work-pieces  formed  by  a  highly 
pure  aluminium  tube-sheath  whose  aluminium 
content  is  higher  than  98  per  cent  and  prefer- 
ably selected  between  99,5  and  100  per  cent,  the 
work-pieces  constituted  as  described  above  and 
in  which  the  core  is  further  either  made  of  the 
same  aluminium  as  the  sheath  or  of  different 
aluminium  or  of  a  metal  of  higher  mechanical 
strength  or  of  higher  or  lower  resistivity,  par- 
ticularly red  copper. 

As  a  finished  product,  the  invention  comprises 
the  wires  obtained  with  work-pieces  which  are 
particularly  constituted  as  follows:  by  an  exter- 
nal sheath  of  aluminium  whose  aluminium  con- 
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tent  is  higher  than  98  per  cent  and  preferably 
comprised  between  99,5  and  100  per  cent;  by 
a  dielectric  material  formed  by  a  pulverulent 
refractory  insulation  under  a  high  state  of  com- 
pactness, and  which  is  homogeneous  and  iso- 
tropic; by  a  core  of  same  metal  as  the  sheath 
or  of  a  different  metal,  either  of  aluminium  of 


different  content  or  of  another  metal  of  higher 
mechanical  resistance,  or  other  metal  of  higher 
resistivity,  or  of  minimum  resistivity,  particular- 
ly red  copper,  the  weight  of  said  wire  per  mho- 
5  km  being  indeed  lower  than  the  weight  of  the 
same  type  of  wires  heretofore  obtained. 

JEAN  LEPETIT. 
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This  invention  relates  to  a  process  for  the  man- 
ufacture of  agents  acting  as  local  anaesthetics 
and  on  the  blood  pressure. 

Ephedrine  and  its  hitherto  Isnown  derivatives 
possess,  apart  from  their  action  of  increasing  the 
blood  pressure,  no  therapeutically  utilisable  action 
as  local  anaesthetics. 

It  has  now  been  found  in  accordance  with  the 
present  invention,  that  by  modifying  the  ephed- 
rine molecule  substances  having  a  therapeutically 
utilisable  action  as  local  anaesthetics  are  obtained 
without  at  the  same  time  losing  the  action  of  in- 
creasing the  blood  pressure. 

In  accordance  with  the  invention  the  originat- 
ing materials  treated  are  bodies  of  the  following 
constitution: 
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in  which  1  and  2  are  alkyl  or  hydrogen  and  X 
aryl,  amino  or  oxyalkyl.  The  aforesaid  sub- 
stances are  subjected  in  accordance  with  the  in- 
vention to  the  Grignard  reaction,  namely  with 
aryl  Grignard  solutions.  The  originating  prod- 
ucts are  thereby  converted  into  substances  which 
contain,  in  addition  to  a  tertiary  OH  group,  a 
double  aryl  group  attached  to  the  carbonyl-car- 
bon  atom. 

A  particularly  good  yield  of  the  desired  agents 
having  the  action  of  local  anaesthetics  and  of  in- 
creasing the  blood  pressure  is  obtained  if  the 
Grignard  reaction  be  not  carried  out  as  generally 
usual  with  equimolecular  quantities  of  Grignard 
reagent,  but  if  an  excess  of  the  Grignard  com- 
pound be  present  in  the  conversion.  In  general 
good  yields  are  obtained  by  employing  two  mole- 
cules of  the  Grignard  reagent,  for  example  when 
subjecting  an  amino-ketone  to  the  Grignard  re- 
action, and  by  employing  three  molecules  of  the 
Grignard  reagent  when  .subjecting  an  amino-acid 
ester  to  the  Grignard  reaction. 

The  following  embodiments  of  the  process  given 
by  way  of  example  describe  the  subjection  to  the 
Grignard  reaction  of  a  ketone  in  which  the  X 
corresponds  to  an  aryl  group,  and  the  subjection 
to  the  Grignard  reaction  of  an  ester  in  which  in 
the  foregoing  formula  the  X  corresponds  to  an 
oxyalkyl  group. 


30 


Example  I 

A  Grignard  solution  is  prepared  in  known 
manner  from  6.4  magnesium,  40  grams  benzene 
bromide  and  100  com.  absolute  ether  and  20  grams 
of  dimethylamino-acetophenone,  dissolved  in  50 
ccm.  of  absolute  ether,  are  added  drop  by  drop 
thereto.  The  reaction,  which  takes  place  vio- 
lently at  first,  is  concluded  by  heating  for  from 
1  to  2  hours  on  the  water  bath.  The  reaction 
product  is  poured  onto  ice  and  treated  with  con- 
centrated hydrochloric  acid  until  it  is  acid  to 
Congo  Red.  The  hydrochloride  of  diphenyldi- 
methylamino-methylcarbinol  precipitated  in  this 
process  is  purified  either  by  recrystallisation  from 
water  or  by  dissolving  in  and  precipitating  with 
acetone  from  methyl  alcohol.  The  yield  am.ounts 
to  from  70%  to  80%  of  theory. 

Properties 

The  hydrochloride  is  obtained  in  the  form  of 
white  plates  by  precipitation  from  alcohol  with 
ether.  It  is  readily  soluble  in  water  and  alcohol, 
fairly  sparingly  soluble  in  acetone  and  insoluble 
in  ether.  Melting  point=230-232°  C.  with  de- 
composition. The  base,  after  recrystallisation 
from  50%  alcohol,  has  a  melting  point  of  55°  C. 
It  is  readily  soluble  in  alcohol,  ether,  benzene, 
chloroform,  petroleum  ether  and  insoluble  in 
water. 

Example  II 


A  mixture  of  15  grams  of  dimethylglycine  ester 
and  100  ccm.  of  absolute  ether  is  added  drop  by 
drop  to  a  Grignard  solution  of  9.6  grams  of  mag- 

35  nesium,  60  grams  of  benzene  bromide  and  200 
ccm.  of  absolute  ether.  The  reaction  which  pro- 
ceeds with  sputtering  and  boiling,  is  kept  within 
moderate  limits  by  cooling.  The  product  is 
worked  up  in  the  manner  set  forth  in  Example  I. 

40  When  using  the  dimethylamino  acid  amides  as 
originating  materials  the  process  can  best  be  car- 
ried out  in  two  stages.  By  treating  the  dim.ethyl- 
amino  acid  amides  with  arylmagnesium  halides 
the  former  are  first  converted  into  aromatic 

45  aminoketones,  which  are  then  converted  in  turn 
into  the  corresponding  amino-alcohols  by  further 
treatment  with  arylmagnesium  halides. 

Example  III 

50  A  solution  of  20  grams  of  dimethyl-amino- 
acetic  acid  dimethylamide  in  50  ccm.  of  absolute 
ether  is  added  drop  by  drop  to  a  Grignard  solu- 
tion of  72.5  grams  of  benzene  bromide,  11.2  grams 
of  magnesium  and  200  ccm.  of  absolute  ether. 

55  By  heating  for  two  hours  on  the  water  bath  the 
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reaction  is  completed  and  the  reaction  product  is 
treated  with  ice  and  hydrochloric  acid.  The  base 
precipitated  with  ammonia  is  dissolved  in  ether, 
dried  with  calcium  chloride  and  distilled  in  vacuo. 
A  yield  of  approximately  80%  of  pure  dimethyl- 
aminoacetophenone  is  obtained.  The  amino- 
ketone  thus  obtained  is  converted  into  diphenyl- 
dimethylaminomethylcarbinol  in  the  manner  set 
forth  in  Example  I. 

Example  IV 

Dimethylaminoacetophenone  from  dimethylami- 
nodiethylacetamide 

A  Grignard  solution  is  prepared  from  150  grams 
of  brom-benzene,  23  grams  mg  and  400  ccm.  of 
absolute  ether  and  to  it  are  added  60  grams  of 
dimethylaminodiethylacetamide  in  200  ccm.  of 
ether.  After  heating  for  one  hour  on  the  water 
bath  the  product  of  reaction  is  treated  with  ice 
and  hydrochloric  acid,  the  base  precipitated  with 
ammonia,  dissolved  in  ether  and  distilled  in 
vacuo  after  the  removal  of  the  ether.  Yield  46 
grams  of  dtmethylaminoacetophenone=74%  of 
theory. 

Example  V 

Dimethylaminomethyl-IZ-dimethylvhenylketone 

40  grams  of  dimethylaminodimethylacetamide 
in  150  ccm.  of  absolute  ether  are  added  to  a 
Grignard  solution  made  from  150  grams  of  1.3- 
dimethyl-4-brom-benzene,  20  grams  of  magne- 
sium and  400  ccm.  of  absolute  ether.  The  reac- 
tion is  completed  by  heating  for  from  2  to  3 
hours  on  the  water  bath.  The  dimethylamino- 
1.3-dimethylphenylketone  precipitated  with  the 
aid  of  ammonia  from  the  reaction  product  treated 
with  ice  and  hydrochloric  acid,  is  dissolved  in 
ether  and  after  drying  with  potash  is  distilled  in 
vacuo.  Boiling  point  (11-13  mms.  Hg)  =144-146° 
C.  The  yield  amounts  to  from  60%  to  65%  of 
theory. 

Example  VI 

a-dimethylaminopropiophenone 

A  Grignard  solution  of  80  grams  of  brom-ben- 
zene, 12.4  grams  of  magnesium  and  200  ccm.  of 
absolute  ether  is  made  to  react  with  a  solution 
of  30  grams  of  a-dimethylaminodimethylpropion- 
amide  in  100  ccm.  of  absolute  ether.  The  reac- 
tion product  obtained  after  heating  for  two  hours 
on  the  water  bath  yields  after  treatment  with  ice 
and  hydrochloric  acid  and  precipitation  with  am- 
monia 26  grams  of  a-dimethylaminopropio- 
phenone=70%  of  theory.  The  compounds  de- 
scribed in  the  foregoing  become  of  particular 
therapeutical  value  when  they  possess  the  fol- 
lowing constitution: 


crease  in  the  bactericidal  power  the  toxicity  to- 
wards warm-blooded  animals  is  considerably 
smaller. 

Compoimds  of  tliis  kind  are  obtained  by  caus- 
5  ing  the  corresponding  arylmagnesium  compounds 
to  react  with  amino-acid  esters  or  aryl-amino- 
alkylketones  in  the  manner  similar  to  that  de- 
scribed in  the  foregoing. 

10  Example  VII 

Bis-  ( 1  A-dimethylphenyl)  -dimethylaminomethyl- 
carbinol 

A  Grignard  solution  is  prepared  in  the  custom - 
^"^  ary  manner  from  130  grams  2-brom-p-xylene,  17 
grams  magnesium  and  300  ccm.  absolute  ether 
and  to  this  solution  30  grams  of  ethyl  dimethyl- 
amino  acetate  in  50  ccm.  of  ether  are  added 
gradually  v/ith  stirring.    The  reaction  is  com- 
-"^  pleted  by  heating  for  several  hours  under  reflux, 
and  the  reaction  product  is  treated  with  a  little 
ice  and  hydrochloric  acid.    After  standing  for 
several  hours  the  bis-(1.4-dimethylphenyl) -di- 
methylaminomethylcarbinol  hydrochloride  crys- 
"■^^  tallises  quantitatively  from  the  concentrated 
magnesium  chloride  lye  and  is  purified  by  recrys- 
tallisation  from  water. 


Aryl 


Aryl 


/ 
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wherein  R  is  H  or  alkyl  and  one  or  both  aryl 
groups  contain  at  least  8  carbon  atoms.  These 
substances  however,  possess  no  action  on  the 
blood  pressure  or  practically  no  such  action,  while 
their  surface  anaesthetic  and  bactericidal  prop- 
erties are  increased  many  times.  It  is  surprising 
and  completely  unexpected  that  despite  the  in- 
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Example  vm 

Bis- ( 1 .3-dimeihylphenyl)  -dimethylaminomethyl- 
carbinol 


A  solution  of  30  grams  dimethylglycine  ester  in 
J.,  50  ccm.  ether  is  added  drop  by  drop  to  a  Grignard 
solution  of  90  grams  1.3-dimethyl  from  benzene, 
11.5  grams  magnesium  and  250  ccm.  ether,  and 
the  mixture  is  heated  for  several  more  hours 
under  reflux  until  the  reaction  is  completed.  The 
40  solution  is  treated  with  ice  and  hydrochloric  acid 
and  worked  up  in  a  similar  manner  to  that  set 
forth  in  Example  VII. 
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Example  IX 

Bis-(1.2-dimethylphenyl)  -dimcthylaminomethyl- 
carbinol 


30  grams  dimethylamino-ethyl  acetate  in  50 
ccm.  absolute  ether  are  dropped  while  shaking 
into  a  Grignard  solution  of  120  grams  1.2-di- 
methyl-4-brom-xylene,  15.5  grams  magnesium 
and  300  ccm.  absolute  ether.  After  heating  for 
from  two  to  three  hours  under  reflux  the  reaction 
product  is  poured  on  to  ice  and  the  basic  mag- 
nesium  bromide  precipitated  is  treated  with  hy- 
drochloric acid.  The  crude  hydrochloride  of  bis- 
(1.2  -  dimethylphenyl)  -dimethylaminomethylcar- 
binol  precipitated  is  converted  into  the  base  with 
the  aid  of  ammonia,  dissolved  in  ether  and  the 
pure  hydrochloride  is  precipitated  with  etheral 
hydi'ochloric  acid. 


Example  X 

Go       Bis-(1.4-dimethylphenyl)  -dimethylamino- 
methylcarbinol 

There  are  added  20  grams  1.4-dimethylphenyl- 
dimethylaminomethylketone  in  50  ccm.  of  abso- 

70  lute  ether  to  a  Grignard  solution  of  50  grams  2- 
brom-p -xylene,  6.5  grams  magnesium  and  200 
ccm..  absolute  ethrr.  After  the  mixture  has  been 
heated  under  reflux  for  several  more  hours  for 
the  completion  of  the  reaction,  the  reaction  prod- 

75  uct  is  worked  up  as  described  above. 
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Example  XI 

Phenyl- lA-dimethylphenyl-dimethylamino- 
methylcarbinol 

A  solution  of  20  grams  dimethylaminoacetophe- 
none  in  50  ccm.  ether  is  added  in  similar  manner 
to  a  Grignard  solution  of  50  grams  2-brom-p- 
xylene,  6.5  grams  magnesium  and  200  ccm.  abso- 
lute ether.  After  pouring  the  reaction  product 
into  ice  and  treating  with  hydrochloric  acid,  an 
etheral  solution  of  phenyl-1.4-dimethylphenyl- 
dimethylaminomethylcarbinol  is  obtained  by  the 
addition  of  ammonia  and  shaking  up  with  ether. 
The  hydrochloride  of  this  compound  is  obtained 
by  precipitation  with  etheral  hydrochloric  acid 
and  thereupon  recrystallising. 

Another  method  of  preparing  dialkylaminoalkyl 
aryl  ketones,  which  are  intermediate  products  in 
the  preparation  of  the  medicaments  of  the  pres- 
ent invention,  is  to  cause  aryl  magnesium  halides 
to  react  with  dialkylamino-acid  amides.  The  most 
convenient  method  of  working  is  to  use  from  2 
to  2  '  2  moles  of  the  aryl-magnesium  compound  to 
1  mole  of  the  dialkyl-acid  amide. 

Example  XII 

Diethylaminoacetophenone 

37  grams  of  diethylaminodiethylacetamide  in 
100  ccm.  of  absolute  ether  are  added  gradually  to 
a  Grignard  solution  prepared  from  80  grams  of 
brom-benzene,  12.4  grams  of  magnesium  and  200 
ccm.  of  absolute  ether.  The  reaction  product  is 
boiled  for  1  hour  under  the  reflux  condenser  for 
the  completion  of  the  reaction,  poured  on  to  ice 
after  cool'ng,  and  the  precipitated  basic  mag- 
nesium bromide  is  dissolved  in  hydrochloric  acid. 
The  oily,  yellow-tinged  diethylaminoacetophe- 
none precipitated  by  treatment  with  ammonia  is 
dissolved  in  ether,  dried  with  potash  and  distilled 
in  vacuo  after  removal  of  the  ether.  The  yield 
amounts  to  29  grams  of  diethylamino-acetophe- 
none=76%  of  theory. 

Example  XIII 

Dimethylaminoacetophenone  from  dimethyl- 
amiiwdiethylacetamide 

A  Grignard  solution  is  prepared  from  150  grams 
of  brom-benzene.  23  grams  mg  and  400  ccm.  of 
absolute  ether  and  to  same  fiO  grams  of  dimethyl- 
aminodiethylacetamide  in  200  ccm.  of  ether  are 
added.  After  heating  for  one  hour  on  the  water 
bath  the  reaction  product  is  treated  with  ice  and 
hydi'ochloric  acid,  the  base  is  precipitated  with 
ammonia  dissolved  in  ether  and  distilled  in  vacuo 
after  removal  of  the  ether.  Yield:  46  grams  of 
dimethylaminoacetophenone=74%  of  theory. 

Example  XIV 

Dimethylaminomethyl'l.S-dimeihyl- 
phenylketone 

40  grams  of  dimethylaminodimethylacetamide 
in  150  ccm.  of  absolute  ether  are  added  to  a  Grig- 
nard solution  prepared  from  150  grams  of  1.3- 
dimethyl-4-brom-benzene,  20  grams  of  magne- 
sium and  400  ccm.  of  absolute  ether.  The  re- 
action is  completed  by  heating  for  from  two  to 
three  hours  on  the  water  bath.  The  product  of 
reaction  is  treated  with  ice  and  hydrochloric 
acid,  the  dimethylamino-1.3-dimethyl-phenyl- 
ketone  is  separated  from  same  with  the  aid  of 
ammonia,  dissolved  in  ether  and  after  drying  with 
potash  is  distilled  in  vacuo.  Boiling  point  144- 
146°  C.  (11-13  mms.  Hg).  The  yield  amounts  to 
from  60%  to  65%  of  theory. 


Example  XV 

a-dimethylaminopropiophenone 

A  Grignard  solution  of  80  grams  of  from  ben- 
zene,  12.4  grams  of  magnesium  and  200  ccm.  of 
absolute  ether  is  caused  to  react  with  a  solution 
of  30  grams  of  a-dimethylamino  dimethylpro- 
prionamide  in  100  ccm.  of  absolute  ether.  The  re- 
action product  obtained  after  heating  for  two 

],)  hours  on  the  water  bath  yields,  after  treatment 
with  ice  and  hydrochloric  acid  and  precipitation 
with  ammonia,  26  grams  of  a-dimethylamino- 
propiophenone=70%  of  theory. 

Diaryl-aminoalkyl-carbinols  are,  as  such,  spar- 

j  _  ingly  soluble  or  insoluble  in  water.  Hydrochlo- 
rides, sulphates  and  other  salts  of  such  compounds 
with  acids  which  as  a  rule  form  readily  soluble 
salts  pre  also  very  sparingly  soluble  in  the  case  of 
the  aforesaid  compounds. 

^        It  has  now  h^en  found  that  readily  soluble  salts 

"  of  such  compounds  of  the  diaryl-aminoalkyl- 
carbinols  are  obtained  when  they  are  combined 
with  mono-  or  polyhydroxy  -  mono-carboxylic 
acids.  Such  acids  are  for  example  lactic  acid, 
glycoUic  acid,  quinic  acid  and  the  like.  Themanu- 

"•^  facture  of  saline  compounds  of  diaryl-aminoalkyl- 
carbinols  with  such  acids  can  be  carried  out  in 
various  ways.  It  is  possible,  for  example,  to  in- 
troduce the  diaryl-aminoalkyl-carbinol  into  an 
aqueous  solution  of  the  acid  and  to  dissolve  it  by 
inten;vive  mixing,  or  the  acid  and  carbinol  can  if 
desired  be  melted  together  with  the  addition  of 
small  quantities  of  water.  It  is  particularly  ad- 
vantageou.s  to  dissolve  the  two  components  in  an 
organic  solvent  for  example  ether,  and  to  unite 

"^■^  the  two  solutions.  The  desired  saline  compound 
is  then  in  most  cf  se.s  precipitated  in  a  very  pure, 
crystalline  form,  and  can  be  separated  from  the 
solvent.  It  is  not  necessary  to  use  in  this  method 
of  pi'eparation  the  same  solvent  for  the  carbinol 
as  for  the  acid.  It  is  also  possible  to  use  two  dif- 
ferent solvents,  which  should  as  far  as  possible 
be  capable  of  mixing  together. 

ElXAMPLE  XVI 

io  Combination  of  his  -  (1.4  -  dimethylphenyl)  -  di- 
nieJhyl-amino-methylcarhinol  with  lactic  acid 

10  grams  of  bis  -  (1  4  -  dimethylphenyl)  -  di- 
methylamincmethylcarbinol  and  3.1  grams  of  lac- 
tic  acid  are  dissolved  separately  in  ether  and  the 
''  ether  solutions  are  united.  After  standing  for 
from  1  to  2  days  the  crystals  separated  are  sep- 
arated off  by  suction  filtvation.  The  new  com- 
pound dissolves  to  the  extent  of  more  than  10% 
'n  water,  while  the  hydrochloride  of  the  compound 
is  soluble  only  up  to  0.5":  (he  sulphate  and  ni- 
trate up  to  less  than  0  2%. 

Ex.ample  XVII 
Combivatioti  of  bis  -  ( 1 .4  -  dimethylphenyl)  -  di- 
(i,)     methyl aminomethylcarhinol  with  glycollic  acid 

10  grams  of  bis  -  (1.4  -  dimethylphenyl)  -  di- 
methylaminomethyl-carbinol  are  added  to  a  con- 
centrated aqueous  solution  of  2.65  grams  of 
glycollic  acid  and  made  to  dissolve  by  intensive 
stirring  and  heating  on  the  water  bath.  The 
new  compound  's  more  than  3%  wati-r  soluble. 

Example  XVIII 
Comhination  of  his  -  (1.4 -dim etliy! phenyl)  -  di- 
7,)      methylaminomethylcarhinol  with  quince  acid 
6.5  grams  of  quinic  acid  and  10  grams  of  bis- 
(1.4  -  dimethylphenyl)  -  dimethylaminomethyl- 
carbinol  are  melted  together  on  the  water  bath 
with  stirring.    The  solidified  crystalline  melt  dis- 
75  solves  to  the  extent  of  more  than  5%  in  water. 
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Example  XIX 

Combination  of  bis  -  (1 .3-dimethylphenyl)  -  di- 
mcthylaminomethyl-carbinol  with  lactic  acid 

10  grains  of  bis-(1.3-dimethylphenyl) -dimeth- 
ylaminomethylcarbinol  are  dissolved  in  ether  and 
shaken  up  with  an  aqueous  lactic  acid  solution 
which  contains  3.5  grams  of  pure  acid.  In  this 
way  solutions  of  more  than  20%  strength  can  be 
made.  The  hydrochloride  of  the  amino-alcohol 
is  only  about  0.6%  soluble. 

Example  XX 

Combination  of  bis-(p-methylphenyl)  -dimelhyl- 
aminomethyl-carbinol  with  lactic  acid 

10  grams  of  bis-(p-methylphenyl) -dimethyl- 
aminoethylcarbinol  and  3.35  grams  of  lactic  acid 
are  dissolved  separately  in  ether  and  the  solu- 
tions are  combined.  The  new  compound  at  first 
separates  in  an  oily  state,  and  can  be  made  to 
crystallise  only  with  difficulty.  In  this  manner 
solutions  of  50%  strength  can  be  made,  whereas 
for  example  the  hydrochloride  is  soluble  only  to 
the  extent  of  21/2%. 

A  particular  advantage  of  the  medicaments  of 
the  present  invention  is  that  when  used  on  an 
animal  organism  they  have  desirable  subsidiary 
actions,  for  example  many  have  at  the  same  time 
a  superficial  anaesthetic  action  and  the  effect  of 
relieving  swelling  on  inflamed  mucous  mem- 
branes. In  some  cases  they  posses  only  one  of 
the  two  subsidiary  actions.  The  compounds  can 
be  applied  as  such  or  in  the  form  of  their  salts, 
for  example  as  a  hydrochloride,  benzoate  or  the 
like.  In  this  way  it  is  possible  to  use  almost  all 
types  of  solvent  or  dispersive  agents  and  to 
maintain  at  all  times  the  most  favourable  hydro- 
gen-ion concentration. 

Most  of  these  compounds  are  in  addition  non- 
poisonous,  in  the  quantity  required  to  be  used, 
to  the  animal  organism  and  are  non-irritating 
even  to  sensitive  mucous  membranes. 

A  few  examples  will  explain  this: 

An  aqueous  solution  of  dimethylaminomethyl-di- 
phenylcarbinol  hydrochloride  of  2%  strength  de- 
stroys diphtheria  bacteria  in  vitro  in  30  minutes. 
When  tested  on  a  rabbit's  eye  by  the  bristle  meth- 
od it  has  a  superficial  anaesthetic  action  which 
is  almost  equal  to  that  of  a  solution,  also  of  2% 
strength,  of  cocaine  hydrochloricum.  In  the  con- 
tinuous test,  also  on  a  rabbit's  eye,  even  with  a 
10%  solution  it  v;as  not  possible  to  discover  any 
irritating  action. 

When  a  2%  solution  is  applied  to  inflamed 
mucous  membranes,  distinct  relief  of  the  swelling 
and  loss  of  colour  are  discernible  even  after  a  few 
minutes.  A  2%  aqueous  solution  of  dimethyl - 
aminomethyl  -  di  -  p-tolyl-carbinol  hydrochloride 
kills  diphtheria  bacteria,  in 

Vitro  in  5  minutes 

B.  coli  in  5  minutes 

and 

B.  streptococci  in  5  minutes 

The  same  solution  possesses  a  surface  anaes- 
thetic action  approximately  four  times  as  strong 
as  that  of  the  first-mentioned  compoimd. 

Example  XXI 

A  mouthwash  and  gargle  capable  of  direct  use 
is  obtained  by  dissolving  5  grams  of  dimethyl- 
aminomethyl-di-2.4-dimethylphenyl-carbinol  hy- 
drochloride in  1  litre  of  water. 


Example  XXII 

Antiseptic  dental  tincture 

Spirit  (of  90%)  80,  tinctura  myrrhae  20  and 
o  dimethylaminomethyl-di-p-talyl-carbinol  hydro- 
chloride 5.    In  order  to  improve  the  taste  suitable 
substances,  for  example  menthol  cr  etheral  oils, 
can  be  added. 

Example  XXin 
Mouthwash  tablets 

A  basic  tablet  material  preferably  consisting  of 
sodium  chloride  is  allowed  to  absorb  a  solution  of 
],3  dimethylaminomethyl-diphenyl  -  carbinol  -  ben- 
zoate in  alcohol,  which  contains  flavouring  addi- 
tions of  peppermint  oil,  eucalyptus  oil  or  similar 
etheral  oils. 

Example  XXIV 
Antiseptic  eyewash 

1  gram  dimethylaminomethyl-diphenyl-carbi- 
nol  hydrochloride.  0.7  gram  sodium,  chloride, 
aqua  destiUata  ad  100. 

Example  XXV 
Antiseptic  vulnerary  ointment 

2  2%  of  dimethylaminomethyldiphenyl-carbinol 
hydrochloride  is  worked  into  a  base  of  lanolin 
ointment. 

Example  XXrV'I 

For  the  disinfection  of  burns  the  latter  are 
""^  smeared  with  a  2%  solution  of  dimethylamino- 
methyl-di-p-tolyl-carbinol  in  olive  oil. 

Example  XXVII 

40  From  a  basic  soap  an  antiseptic  soap  is  made 
in  known  manner  by  the  addition  of  5%  of  di- 
methylaminomethyl-di-p-tolyl-carbinol. 

Example  XXVIII 

For  the  sterilisation  of  surgical  instruments  the 
latter  are  placed  in  a  2%,  aqueous  solution  of  di- 
methylamlnomethyl-di  -  p  -  tolyl-carbinol  hydro- 
chloride. 

50  Exajmple  XXIX 

By  the  addition  of  0.2%  of  dimethylaminometh- 
yl-di-2.4-dimethylphenol  -  carbinol  hydrochloride 
to  a  solution  of  adrenaline  it  is  possible  to  steri- 
.5.5  lise  the  latter  and  keep  it  sterilised  without  the 
application  of  heat  which  is  hramful  to  adrenal- 
ine. At  the  same  time  the  dimethylaminometh- 
yl-di-2.4-dimethylphenyl-carbinol  hydrochloride 
supports  the  action  of  the  local  anaesthetic  which 
may  be  present  in  the  solution.  For  some  pur- 
poses the  anaesthetic  property  of  the  dimethyl- 
aminomethyl-di-2.4-dimethylphenyl-carbinol  hy- 
drochloride alone  is  sufBcient. 

Example  XXX 

60 

In  order  to  protect  glue  or  gelatine  or  solutions 
of  same  from  attack  by  bacteria,  up  to  10%  and 
up  to  2%  of  dimethylaminomethyl-di-p-tolyl- 
carbinol  is  added  to  the  former  and  the  latter 
70  respectively.  If  an  increased  fungicidal  action  is 
desired,  the  salt  of  a  per  se  fungicidal  or  disin- 
fecting acid,  for  example  benzoic  acid  or  salicylic 
acid,  is  advantageously  used,  or  if  desired  such 
salts  can  be  used  in  addition. 

EMIL  EIDEBENZ. 
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Rockets  with  liquid  fuels  and  rockets  with  solid 
fuels  are  already  known  as  driving  or  propelling 
means,  among  the  latter  so-called  core  rockets 
and  fire  rockets,  which  are  rockets  with  solidly 
pressed  driving  means  the  combustion  surface  of 
which  is  at  the  maximum  equal  to  intersecting 
surface  vertical  to  the  longitudinal  axis  of  rock- 
et, the  said  surface  being  circular,  which  means 
that  there  is  the  drawback  that  £very  time  only 
too  small  surfaces  of  fuel  or  driving  means,  re- 
spectively, are  ignited, — which  is  particularly  in- 
sufficient at  the  start  of  such  rockets, — for  gener- 
ating the  accelerating  forces  necessary,  in  that 
moment.  Furthermore  the  direction  of  the  in- 
flamed gases  is  parallel  to  the  longitudinal  axis 
of  the  rocket  so  that  these  rapidly  moved  gases 
beat  the  surfaces  of  the  outlet  opening  (cross 
section  of  nozzle)  and  cannot  be  so  soon  deflect- 
ed as  this  would  be  necessary  for  being  capable 
of  using  the  most  energetic  propelling  means,  and 
must  produce  explosion  of  rockets.  Further- 
more, the  surface  of  inflammation  which  during 
the  whole  combustion  remains  of  equal  extension 
offers  no  possibility  to  keep  the  combustion  dur- 
ing the  flight  of  the  rocket  always  such  as  to  be 
capable  of  obtaining,  for  every  moment  of  the 
flight,  the  most  favorable  value  of  velocity  of 
flight. 

Purpose  of  present  Invention  is  to  avoid  the 
above  said  drawbacks  always  occurring  at  the 
state  of  the  art  of  today  as  regards  production 
of  incendiary  rockets,  and  at  the  same  time  ob- 
tain further  considerable  advantages. 

The  present  invention  consists  in  giving  the 
driving  means  or  propellant  for  each  inflamma- 
tion the  only  mathematically  possible  optimum 
combustion  surface  and  to  keep  this  optimum 
combustion  surface  during  the  whole  action  of 
combustion  so  that  the  direction  of  the  inflamed 
gases  in  dependance  from  these  combustion  sur- 
faces always  possess  the  exact  direction  in  the 
cross  section  of  the  neck  of  the  nozzle,  which 
means  the  exact  intersection  point  of  the  longi- 
tudinal axis  of  the  rocket  with  the  cross  section 
of  neck  of  nozzle  to  the  common  mark  or  butt. 

The  present  invention  further  consists  in  ob- 
taining,— by  such  formation  of  every  combustion 
surface, — which  in  the  surface  part  I  in  Figure  1 
has  double  the  extension  as  the  surface  of  same 
size  of  known  rockets. — always  the  best  flight 
rate  for  every  moment  of  the  flight,  owing  to  the 
fact  that  the  change  of  extension  of  every  in- 
flammation area,  with  regard  to  the  decrease  of 
weight  of  rockets  during  the  flight,  makes  a  priori 


20 


2.> 


4  ) 


f)0 


55 


the  propellants  of  the  single  layers  selectable  as 
regards  their  efiSciency. 

The  efficiency  of  these  single  layers  of  the  pro- 
pelling material,  according  to  the  invention,  is  so 
determined  with  regard  to  the  combustion  area 
in  each  case  that  for  the  formation  of  pressure 
in  the  combustion  chamber  the  progressive  ex- 
tension of  combustion  chamber  is  calculatorily 
considered. 

Therefore  all  solid  propellents,  even  explosives, 
may  be  used  as  fuel,  and  the  latter  will  be  prefer- 
ably controlled  as  to  their  rate  of  evaporation  by 
special  mechanical  means  (such  as  gelatinisation, 
etc.).  These  retardation  means,  in  the  shape  of 
slabs  of  a  lower  combustion  rate,  are  lodged  be- 
tween the  several  layers  of  propelling  material, 
as  is  shown  at  c  in  Figure  7.  It  is  also  provided 
by  the  present  invention  to  introduce  into  the 
envelope  or  shell  of  the  rocket  quantities  of  pro- 
pelling material  in  solid  form,  wrapped  in  re- 
tardation materials,  such  portions  without  empty 
spaces  being  afterwards,  in  the  envelope  of  the 
rocket,  airtightly  pressed  against  the  inner  wall 
of  the  envelope  of  the  rocket.  Figure  8.  Further- 
more the  envelope  of  the  rocket  may  be  given 
conical  shape,  entirely  or  only  at  its  inner  wall, 
so  that  the  several  introduced  portions  are  given 
a  particularly  solid  seat  in  the  shell.  According 
to  the  present  invention  these  parts,  if  necessary, 
may  also  be  introduced  into  the  rocket  shell  in 
the  retarding  wrapper  and  only  compressed  in 
the  shell  so  as  to  improve  the  tight  closure  of 
these  parts  against  the  inner  wall  of  the  en- 
velope or  shell,  particularly  in  case  of  the  said 
wrapper  being  up  to  a  certain  degree  elastically 
yielding.  Figure  9.  According  to  the  present  in- 
vention such  portions  of  the  propelling  material 
may  also  be  introduced  in  solid  shape,  without 
retarding  wrapper,  directly  into  the  cylindrical 
or  conical  shell,  because  these  portions  have  no 
hollows.  Figure  10,  and  firmly  compressed  against 
the  inner  wall  of  the  envelope  or  shell,  in  which 
case  inflections  are  given  to  the  latter,  Figure  11, 
which  warrant  sure  tightness  along  the  inner 
wall  of  the  envelope,  which  is  a  condition  sine 
qua  non  for  avoiding  posterior  ignition  along  the 
inner  wall  of  envelope  or  shell.  If  there  is  no 
such  tight  closure,  the  rocket  must  explode.  If, 
in  fine,  the  several  propelling  portions  are  not  in- 
troduced in  hard  condition  into  the  envelope,  by 
compression  in  the  latter,  the  portion  of  propel- 
ling material  is  shaped  as  in  Figure  11a.  If  nec- 
essary, according  to  invention,  a  portion  of  pro- 
pelling material  is  to  be  provided  with  inflec- 
tions at  its  initial  inflammation  area,  whereby 
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Increase  of  combustion  pressure  and  consequent- 
ly intensification  of  combustion  is  obtained,  be- 
cause certain  propelling  materials  are  the  more 
rapidly  and  therefor  the  more  efficiently  gasified 
the  greater  the  pressure  in  the  combustion  cham-  5 
ber.  Figure  12,  happens  to  be. 

Object  of  invention  is  furthermore  to  propel 
the  rocket  propelled  bodies  during  their  flight 
partly  by  black  gun  powder  or  smokeless  powder, 
and  partly  by  stronger  propellants  which,  if  nec-  10 
essary,  are  influenced  by  above  described  retard- 
ing means.  This  may  be  obtained,  according  to 
invention,  either  in  the  above  described  rockets, 
or  In  rockets  according  to  Figure  6. 

Such  rockets  in  the  part  forming  the  continua-  15 
tion  of  the  nozzle  may,  for  instance,  contain 
black;  powder.  The  layers  of  propelling  material 
e  /  forming  continuation  of  part  c  d  in  Figure  6 
may  be  constructed  as  described  with  reference 
to  Figure  1  or,  according  to  eventual  require-  20 
ments,  as  shown  in  Figures  7-12  inclusively. 

If  a  rocket  such  as  shown  in  Fig.  6  is  needed, 
according  to  invention  a  structure  such  as  shown 
in  Figure  3  is  possible  for  the  first  inflammation 
area,  i.  e.  that  nearest  to  the  nozzle.  It  is  known  25 
from  Gerasimoff's  Patent  to  provide  plural  hol- 
lows in  portions  of  propelling  material  closed  all 
aroiind.  This  may,  anologously,  also  be  applied 
to  the  portion  of  propellant  nearest  the  nozzle. 
However,  according  to  invention,  in  Figure  3  such  30 
portion  of  propelling  material  is  shown  with  plu- 
ral hollows  in  the  very  rocket,  so  that  in  the  first 
place,  instead  of  a  discharge  nozzle,  a  pressure 
base  such  as  shown  in  Figure  4  is  used,  which  is 
removed  after  compression  of  rocket  is  completed,  35 
and  in  its  placed  a  nozzle  of  any  shape  or  struc- 
ture is  afterwards  fixed  in  the  rocket  shell.  As  is 
known,  the  nozzles  of  rockets  are  always  made 
very  short,  because  in  the  act  of  compression  they 
unduly  increase  the  stroke  of  the  press,  and  fur-  40 
thermore,  if  very  long,  they  form  a  considerable 
part  of  total  weight  of  rocket.  According  to  in- 
vention such  nozzles  afterwards  introduced  into 
the  shell  are  made  of  materials  which  do  not  stand 
the  compression  pressure  to  which  a  nozzle  per-  45 
manently  connected  to  the  rocket  shell  is  sub- 
jected, such  for  instance  as  wood,  which  material 
is  then  protected  against  combustion  by  paint,  or 
by  a  covering,  for  instance  copper  plating,  as 
shown  in  Figure  3  at  b  and  c.  50 

Suppose  that  according  to  invention  a  brusque 
start  is  to  be  effected  by  expelling  under  the  pres- 
sure of  the  developed  gases  a  conveniently  shaped 
closure  e.  Figure  3,  disposed  at  a  suitable  point  in 
the  nozzle.  55 

Fig.  1  is  a  longitudinal  section  of  a  rocket  ac- 
cording to  invention,  a  is  the  shell,  b  the  nozzle. 
ti — U  portions  of  propelling  material.  I — 6  are 
layers  of  the  latter,  disposed  concentrically  to  the 
centre  of  line  I,  whilst  I' — 4'  are  layers  of  pro-  60 
pelling  material  disposed  concentrically  to  the 
centre  of  line  i ' . 

Fig.  2  is  a  longitudinal  section  of  an  envelope 
or  shell  and  a  base  for  compression  of  rocket  as 
shown  in  Figure  1,  where  a  is  the  shell  and  b  the  65 
pressure  base. 

Fig.  3  is  a  longitudinal  section  of  a  rocket  ac- 
cording to  invention,  with  a  plurality  of  hollow 
spaces  or  cavities  in  a  cross  section  of  the  rocket. 
a  is  the  envelope  or  shell,  b  the  nozzle,  o  the  cov-  70 
ering  of  wall  of  nozzle,  and  e  the  closure  of  the 
nozzle. 

Fig.  4  shows  the  contents  of  a  cross  section  of 
the  pressure  base  for  the  compression  of  a  rocket 
according  to  Figure  3.    a  is  the  pressure  base  with  78 


a  spindle  or  punch  for  the  main  cavity.  bib2  are 
pins  inserted  into  the  pressure  base  a.  The  said 
pins  will  be  preferably  removed  after  the  com- 
pression of  the  rocket,  first  each  singly,  and  then 
the  pressure  base  may  be  rem.oved  in  known  man- 
ner from  the  shell  by  rotation. 

Fig.  5  is  a  cross  section  of  Fig.  3.  a  is  the  en- 
velope or  shell,  d  the  propelling  material,  same  as 
in  Fig.  3. 

Fig.  6  represents  a  longitudinal  section  of  a 
rocket  containing  in  one  part  for  instance  black 
powder,  and  in  the  other  a  stronger  propellant. 
a  is  the  shell  and  b  the  nozzle,  whilst  d  are  por- 
tions of  propelling  material,  such  as  black  powder, 
e,  /,  g,  h,  and  c  are  portions  of  a  propelling  stuff, 
for  instance  of  a  more  powerful  composition. 

Figure  7  is  a  longitudinal  section  of  a  portion 
of  propelling  material  of  the  rocket  according  to 
invention,  a  is  the  shell,  b  and  d  are  portions  of 
propelling  material,  and  c  retardation  means. 

Figure  8  is  a  longitudinal  section  of  the  part  of 
propelling  material  of  a  rocket  according  to  in- 
vention, a  is  the  shell,  b  the  retardation  means, 
and  c  d  the  portions  of  propelling  material. 

Fig.  9  is  a  similar  longitudinal  section,  but  with 
a  conical  shell  a,  retardation  means  b  and  por- 
tions of  propelling  material  c  and  d. 

Figure  10  is  a  similar  longitudinal  section 
where  a  is  the  shell,  and  b  c  are  the  portions  of 
propelling  material. 

Fig.  11  is  a  similar  longitudinal  section  in 
which  a  is  the  shell  and  b  a  portion  of  propelling 
material  pressed  into  the  shell  so  as  to  produce 
inflections  in  its  inner  wall. 

Fig.  11  c  is  an  equivalent  longitudinal  section 
where  a  is  the  shell,  and  b  c  are  portions  of 
propelling  material  which  in  the  act  of  compres- 
sion produce  inflections  in  the  inner  wall  of  the 
shell  on  the  one  hand,  and  in  the  other  parts 
on  the  other  hand. 

Fig.  12  is  a  similar  longitudinal  section  where 
a  is  the  shell  and  b  ihe  portion  of  propelling 
material. 

With  the  above  described  rockets  also  graduated 
rockets  may  be  formed  v/hich,  as  is  knovm,  are  so 
that  one  stage  after  the  other  consumes  its  pro- 
pelling charge,  whereby  additional  velocity  is  ob- 
tained in  known  manner,  and  very  long  ways  may 
be  made. 

Owing  to  this  circumstance  it  is  possible  to 
utilize  rockets  for  a  new  method  for  rocket  pro- 
pelled bodies. 

The  new  method  consists  in  that  with  numer- 
ous rockets,  and  precisely  as  their  useful  load, 
a  substance  designed  for  pulverisation  or  gasifi- 
cation is  brought  to  a  determined  spot  in  such 
way  that  the  latter,  with  the  scarce  accuracy  of 
aim  inherent  to  rockets,  is  filled  in  all  its  parts 
with  a  great  number  of  such  rockets,  whereupon 
the  ignition  of  the  space  so  prepared  is  produced 
by  one  rocket.  Again  for  the  ignition  no  great 
accuracy  of  aim  is  needed,  because  the  arrival  of 
the  ignition  rocket  at  any  point  of  the  prepared 
space  starts  inflammation  of  the  whole  space. 

The  substances  designed  for  being  pulverized 
or  gasified  may  become  ignitable: 

( 1 )  By  their  mixing  with  the  air, 

(2)  By  being  ignitable  in  themselves,  which 
means  without  mixing  v/ith  the  surrounding 
medium,  as  soon  as  gasification  will  be  completed. 

A  method  such  as  above  described  may,  at  the 
one  hand,  be  used  in  festivals,  such  as  fireworks, 
for  the  sudden  inflammation  of  a  space,  but  on 
the  other  hand  it  may  also  be  used  for  destroying 
living  creatures  present  in  this  space.   It  will  be 
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thus  possible  for  instance  to  surely  destroy  locust 
swarms  such  as  infesting  in  enorm  masses  cer- 
tain countries  at  certain  times,  which  could  not 
be  killed  by  fire,  because  such  locust  masses  are 
not  sufficiently  combustible,  whilst  with  the  pres-  6 
ent  method  the  single  animals  will  be  killed  by 
abstraction  or  combustion  of  air  for  respiration. 

It  is  certainly  imaginable  that  such  effects  may 
be  obtained  with  special  projectiles,  but  on  the 
one  hand  the  quantity  of  substance  to  be  rapidly  10 
conveyed  into  a  space  are  too  small,  whilst  ac- 
curacy of  aim  is  excessive,  which  means  that 
working  with  projectiles  is  too  costly.  Also,  owing 
to  the  necessity  of  using  special  apparatuses  for 
firing  the  projectiles,  working  with  great  masses  15 
of  projectiles  is  impossible,  and  would  not  be  con- 
venient, whilst  the  above  described  method,  if 
necessary,  may  be  used  with  large  masses  and 
sufficient  efficiency  under  every  point  of  view,  and 
without  material  cost,  because  only  very  simple  20 
rocket  frames  will  be  sufficient,  and  the  rockets  in 
themselves  are  very  cheap.   F^jrthermore,  work- 
ing with  rockets  is  almost  noiseless,  and  combus- 
tion may  be  so  effected  by  appropriate  structure 
of  rockets  that  very  feeble  traces  of  working  -25 
will  be  visible. 

As  rocket  propelled  bodies  also:  rocket  bombs 
for  aeroplanes  may  be  considered. 

The  known  aeroplane  bombs  .of  various  struc- 
ture and  size  are  launching  bombs,  which  means  30 
that  they  fall  down  from  the  air  craft  by  gravity 
to  the  ground  and  are  prevalently  influenced 
during  their  fall  by  inertia  and  the  surround- 
ing atmospheric  conditions. 

These  circumstances  result  in  all  Icinds  of  air-  3,-, 
craft  bombs,  such  as  bursting  bombs,  gas  bombs 
and  incendiary  bombs  in  a  scarce  force  nf  impact 
and  scarce  accuracy  of  aim  as  compared  with 
artillery  projectiles. 

With  gas  and  incendiary  bombs  the  accuracy  40 
of  aim  and  force  of  impact  a^e  not  so  decisively 
important  as  with  the  most  important  group  of 
aircraft  bombs,  namely  bursting  bombs,  especially 
armour  protected  bombs,  which  so  not  exist 
hitherto.  4.'< 

With  bursting  bombs  there  must  be  made  dis- 
tinction between : 

(a)  Velocity  of  fall  of  bombs,  and  in  connec- 
tion therewith 

(b)  Action  of  pure  force  of  impact,  6f> 

(c)  Splintering  effect  of  the  bombs  detonating 
on  or  immediately  above  the  ground 

(d)  Effect  of  pressure  of  detonation  gases 
which  are  in  well  known  connection  with  force 

of  impact  and  depth  of  penetration  into  the  sr. 
ground,  respectively. 

The  velocity  of  fall,  and  therefor  time  of  fall 
of  the  bombs  are  prevalently  influenced  by  the 
cross  section  load  and  shape  of  bomb,  and  fur- 
thermore by  the  absolute  height  of  fall.  As  an  g„ 
average,  the  commonly  used  modern  more  or  less 
torpedo-like  bombs  reach  a  velocity  of  fall  of  at 
maximum  under  250  m/sec.  and  this  velocity  re- 
mains constant  even  with  the  greatest  height  of 
fall.  Therefor,  when  this  velocity  has  been  65 
reached,  the  bomb  continues  to  fall  at  the  same 
rate,  because  the  resistance  of  air  formed  in  the 
fall  balances  the  acceleration  moment  and  pre- 
vents further  increase  of  velocity.  In  conse- 
quence of  such  long  permanence  in  differently  70 
moved  zones  of  air  the  aircraft  bombs  not  only 
show  different  curves  and  times  of  fall  with  dif- 
ferent sizes  of  bombs,  having  their  cause  mainly 
in  the  different  cross  section  loads  in  the  different 
sizes  of  bombs,  but  a  number  of  air  craft  bombs  75 


of  same  size  falling  at  the  same  time  and  under 
the  same  conditions  show  very  considerable  dif- 
ferences in  the  elements  of  fall,  and  precisely  in 
consequence  of  the  very  considerable  and  un- 
fortunately mostly  irregular  pendulations  occur- 
ring especially  at  the  beginning. 

As  regards  pure  force  of  impact,  the  aircraft 
bomb,  owing  to  its  generally  very  much  lower 
final  velocity,  is  inferior  to  the  artillery  grenade. 
As  a  further  difference  of  the  aircraft  bombs 
from  artillery  grenades  the  minor  cross  section 
load  of  the  aircraft  bombs  is  to  be  mentioned, 
because  the  latter  in  spite  of  their  considerable 
total  length  have  a  comparatively  greater  di- 
ameter than  the  artillery  projectiles,  the  reason 
of  which  is  the  feeble  envelope  structure  and  small 
proportion  of  metal  in  comparison  with  the  quan- 
tity of  explosive  material,  the  greatest  possible 
quantity  of  explosive  matter  being  the  first  re- 
quirement of  all  known  air  bombs. 

From  the  above  disclosures  it  is  also  obvious 
that  artillery  projectiles  in  themselves,  and  also 
all  the  special  propelling  means  connected  there- 
with, necessarily  have  wholly  different  effects 
from  air-bombs,  especially  as  regards  the  gravity 
position,  decisive  for  fall  and  accuracy  of  aim, 
and  the  wide  differences  as  to  gravity  position 
between  aircraft  bombs  and  artillery  projectiles. 

In  order  to  reduce  the  above  said  drawbacks  of 
all  known  aircraft  bombs  the  dimensions  of  bomb 
have  been  increased,  and  by  indirect  hitting  (near 
the  mark)  the  desired  effect  was  obtained  (sink- 
ing of  ship  by  breaking  the  side  wall  beneath  the 
side  armour) . 

Thus  an  increase  of  size  of  bomb  being  selected 
in  order  to  increase  accuracy  of  aim  as  above  said, 
it  was  necessary  to  adopt  this  increase  of  size  of 
the  bomb  also  in  order  to  increase  force  of  im- 
pact, because  the  other  means  to  be  contemplated, 
namely  increase  of  velocity  of  final  fall,  was  not 
yet  realizable  with  any  known  aircraft  bomb. 

Owing  to  scarce  accuracy  of  aim  and  force  of 
impact  the  use  of  armour  protected  bombs,  though 
urgently  needed  in  themselves,  was  not  con- 
templated. 

With  the  increase  of  weight  of  the  individual 
bomb  and  dimensions  of  same  it  was  impossible  to 
carry  a  large  supply  of  same  if  it  was  desired  not 
to  excessively  limit  the  range  of  flight  of  bomb 
carrying  aeroplanes,  and  also  the  chance  of  hit- 
ting with  one  or  a  few  bombs  was  reduced. 

With  aircraft  bombs  with  prevalent  splintering 
effect,  such  as  necessary  for  bombarding  living 
marks,  in  order  to  increase  chance  of  hitting, 
launching  in  masses  was  resorted  to,  as  force  of 
impact  was  not  prevalently  required. 

The  present  invention  consists  in  inserting,  into 
aircraft  bombs,  a  rocket,  having  at  the  same 
time  care  to  construct  the  aircraft  bomb,  as  re- 
gards shape  and  gravity  position,  in  appropriate 
form  so  as  to  obviate  the  above  said  inconven- 
iences, especially  want  of  accuracy  of  aim  and 
scarce  force  of  impact,  and  creating  definite  flight 
curves  for  rocket  driven  aircraft  bombs  and  there- 
by obtaining  new  effects  of  use  and  action  of  such 
rocket  driven  aircraft  bombs,  and  also  consists 
in  obtaining  by  appropriate  connection  of  an  air 
bomb  of  dimensions  corresponding  to  the  rocket 
propulsion  with  a  smaller  size  of  rocket  with  equal 
efficiancy  as  to  force  of  impact,  and  at  last  in 
the  possibility  of  obtaining  equal  curves  of  flight 
for  all  sizes  of  bomb,  and  with  certain  types  of 
bomb  obtaining  and  controlling  detonation  of 
contents  by  combustion  of  rocket. 

By  insertion  of  a  rocket  into  an  aircraft  bomb 
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In  order  to  obtain  full  gravitation,  the  propelling 
force  of  the  roclcet  is  fully  added,  the  velocity 
of  flight  is  nuiltiplied,  and  therefore  according 
to  the  known  laws  of  final  and  impact  velocity, 
also  the  force  of  impact  is  multiplied,  and  at. 
the  same  time  the  accuracy  of  aim  materially 
improved  by  shortening  the  time  of  flight  and 
therefore  shortening  the  permanence  in  differ- 
ently moved  air  zones,  and  multiplication  of  ac- 
curacy of  aim  in  com.parison  with  all  other  air- 
craft bcm.bs  obtained  according  to  present  in- 
vention by  the  fact  that  with  any  desired  size  and 
any  desired  variety  of  selection  of  propelling 
power  of  rocket,  by  appropriate  co-operation  of 
propellmg  force  of  rocket  with  gravitation  and 
inertia,  pre-establishable  curves  of  flight  for 
rocket  propelled  aircraft  bombs  are  obtained  from 
start  to  butt.  By  the  insertion  of  the  rocket  the 
same  force  of  impact  is  obtained  with  reduced 
sizes  of  bomb  owing  to  the  multiplied  part  of 
impact  velocity  of  such  rocket  propelled  bombs 
in  the  total  of  impact  force. 

The  cross  section  loads  varying  for  different 
sizes  of  aircraft  bombs,  by  appropriate  selection 
of  magnitude,  case  for  case,  of  propelling  pcwer 
of  rocket  for  the  various  sizes  of  bomb,  are  har- 
monized with  each  other  or  respectively  made  of 
same  size  and  given  equal  curves  of  flight  for 
different  sizes  of  bomb,  and  therefore  the  same 
aiming  device  may  be  vised  for  different  sizes  of 
bomb. 

It  is  also  comprised  in  the  present  invention 
that  the  acting  part  of  propellent  charge  is  in 
every  case  such  with  regard  to  the  developed 
propelling  force  that  the  cross  section  load  of  the 
rocket  propelled  aircraft  bomb  as  a  value  result- 
ing especially  from  propulsion  of  rocket,  gravity 
and  air  resistance  reaches  its  m.aximum  at  the 
end  of  the  flightway.  This  is  obtained  by  ap- 
propriate shaping  of  body  with  regard  to  the 
velocity  of  flight  occurring,  and  furtherm.ore  by 
appropriate  curves  of  flight  and  appropriately 
selected  extension  of  instantaneous  inflamma- 
tion area  of  the  charge  of  propelling  material. 

Furthermore  in  the  rocket  propelled  air-bomb, 
especially  when  armour  protected,  ignition  of 
explosive  charge  of  bomb  is  directly  effected  by 


the  propelling  charge  of  the  rocket,  which  may 
be  done  mechanically  chemically  or  electrically. 

A  modification  of  idea  of  invention  consists 
in  effecting  ignition  so  that  these  rocket  pro- 

5  polled  bombs  when  detached  from  the  aircraft 
rather  near  the  ground  (for  instance  100  m  be- 
neath the  aircraft)  and  then  already  hit  the 
mark,  have  no  energetic  action.  This  means 
that  in  such  case  the  explosive  charge  of  the 

10  rocket  propelled  bomb  is  not  ignited,  which  is 
obtained  for  instance  with  rocket  bombs  turning 
on  their  longitudinal  axe,  by  the  fact  that  the 
igniting  mechanism  constructed  for  instance  as 
a  centrifugal  controller,  has  not  yet  sufBciently 

15  oscillated,  or  that  for  instance  a  hammer-like 
body  in  such  cases  falls  on  the  device  connecting 
the  propelling  charge  with  the  explosive  charge 
thereby  separating  same  in  this  or  another  way, 
or  respectively  their  influence  is  arrested  so  that 

20  for  instance  the  rocket  ceases  burning,  or  only 
burns  out  without  having  acted  on  the  explosive 
charge  of  the  bom.b. 

This  kind  of  ignition  makes  than  possible  at 
the  head  of  the  bomb  the  ignition  hitherto  used 

25  with  bombs,  and  this  is  particularly  important 
for  armour  protected  rocket  bombs,  because  these 
are  designed  for  penetrating  through,  or  deeply 
into  the  butt  before  exploding  through  the  action 
of  the  igniter.  In  this  way  it  is  possible  to  give 
the  head  of  the  bomb  a  hardened  point  particu- 
larly adapted  for  penetrating  into  fixed  butts, 
and  furthermore  with  correspondingly  higher 
rates  of  flight,  the  rocket  propelled  body  by  giv- 
ing it  a  suitable  shape  may  be  made  more  solid, 

3"  but  not  heavier  than  the  same  body  without 
rocket  propulsion. 

In  the  drawing,  Pig.  13,  longitudinal  section 
of  such  rocket  propelled  bomb  is  shown,  a  is 
the  head  of  the  bomb  and  respectively  the  body 

4Q  proper,  b  the  explosive  charge  of  the  bomb,  c 
the  igniter, — to  be  acted  upon  by  the  rocket, — 
for  the  charge  of  the  bomb,  d  the  rocket,  e  the 
steering  part  of  the  rocket  propelled  bomb,  and 
/  a  rocket  igniter  to  be'  placed  in  the  discharge 

45  opening  of  the  rocket. 
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This  invention  relates  to  calculating  apparatus 
and  has  for  its  object  to  provide  an  apparatus 
which  pCi  forms  multiplication  in  a  novel  manner. 

Multiplication  is  effected  mentally  by  multiply- 
ing one  factor,  the  multiplicand,  by  each  digit  of 
the  other  factor,  the  multiplier,  to  obtain  a  series 
of  partial  products  and  finally  adding  these  par- 
tial products  together.  Each  operation  in  the 
process  con.sists  in  the  calculation  of  the  multi- 
denominational  partial  product  which  is  the 
product  of  the  multiplicand  by  a  single  digit  of 
tlie  multiplier.  The  product  of  a  multiplicand 
digit  and  a  multiplier  digit  comprises,  in  general, 
a  two  figui-e  number,  and  it  is  therefore  the  prac- 
tice to  multiply  a  multiplicand  digit  by  a  multi- 
plier digit,  to  add,  to  the  imits  digit  of  the  prod- 
uct, the  tens  digit  of  the  product  of  the  next  lower 
multiplicand  digit  and  the  same  multiplier  digit 
and  to  carry  forward  the  tens  digit  of  the  first- 
mentioned  product  together  with  the  tens  digit,  if 
any.  resulting  from  the  addition  of  the  imits  digit 
of  that  product  to  the  tens  digit  of  the  second 
mentioned  product.  The  digits  of  the  various 
interdigital  products  calculated  during  the  proc- 
ess are  thus  not  written  down.  Multiplying  ma- 
chines of  the  partial  product  kind  constructed 
hitherto  operate  in  substantially  the  above 
method  with  the  modification  tliat  two  partial 
products  are  obtained  at  each  operation,  one 
consisting  of  the  imits  digits  and  the  other  of  the 
lens  digits  of  the  products  of  each  digit  of  the 
multiplicand  by  a  single  digit  of  the  multiplier. 
Tlir  siunmation  of  the  partial  products  proceeds 
concurrently  with  their  calculation,  the  two  par- 
tial products  resulting  from  one  operation  being 
either  formed  consecutively  and  added  in  a  single 
count  er  or  formed  simultaneously  and  added  in 
.-epar-dte  counters  to  provide  two  partial  products 
which  are  subsequently  added  together. 

A  method  of  performing  multiplications  men- 
tally is,  however,  known  in  which  all  the  digits 
':f  the  various  interdigital  products  are  wTitten 
down.  This  method  is  shown  in  diagrammatic 
form  in  Figm"e  14  of  the  accompanying  drawings, 
th.?  tablf!  showing  by  way  of  example  the  multi- 
piicaticn  cf  762  by  948.  The  factor  762  is  written 
along  tne  top  side  of  a  rectangle  wliile  the  factor 
948  is  wrict::n  from  the  bottom  upwards  along  the 
left-hand  side  of  tne  rectangle.  Tlie  rectangle 
is  divided  into  squares  as  sliown,  so  that  there  is 


one  square  for  each  pair  of  digits  taken  one  from 
each  factor.  Each  square  is  divided  diagonally 
by  the  dotted  lines  as  shown  and  in  it  is  written 
the  product  of  the  digit  vertically  above  it  and 

5  the  digit  horizontally  to  its  left.  The  imits  digit 
is  written  above  the  diagonal  of  the  square,  the 
tens  digit  is  written  below  the  diagonal  of  the 
square.  The  digits  are  then  added  diagonally, 
starting  from  the  top  right-hand  comer  and  add- 

10  ing  together  all  the  digits  lying  between  two  di- 
agonal lines.  If  the  sum  of  the  digits  added  to- 
gether is  more  than  9,  the  tens  digit  is  isTitten  in 
the  next  diagonal  space  and  is  added  in  witli  the 
digits  in  that  space.   In  the  example  shown,  the 

1 J  product  is  722376. 

Considering  the  diagonal  space  A  on  the  table 
of  Figure  14,  the  sum  23  which  is  obtained  is  the 
sum  of  the  units  digit  of  7x8,  the  tens  digit  of 
6x8.  the  units  digit  of  6x4,  the  tens  digit  of 

•20  2x4.  the  units  digit  of  2x9  and  one  unit  trans- 
ferred from  the  prenous  summation.  It  will  be 
noted  that  this  summation  is  a  summation  of 
units  and  tens  digits,  alternately,  of  interdigital 
products  plus  a  transferred  unit.   It  should  also 

-J  be  noticed  that  the  first  summation  involves  the 
imits  digits  of  both  factors,  the  second  summa- 
tion involves  the  units  and  tens  digits  of  both 
factors,  the  next  two  summations  involve  all  the 
digits  of  both  factors,  the  fifth  summation  in- 
volves  the  tens  and  hundreds  digits  of  both  fac- 
tors and  the  last  involves  the  hundreds  digits  of 
both  factors. 

The  method  of  multiplication  just  described 
comprises  two  stages,  the  first  being  the  calcula- 

...5  tion  and  writing  down  of  all  the  various  inter- 
digital products  needed  and  the  second  stage  con- 
sists in  the  diagonal  summation  of  the  digits  of 
these  products  and  comprises  a  separate  summing 
operation  for  eacli  diagonal  row  of  digits.  The 

■iO  present  invention  provides  calculating  mecha- 
nism which  operates  generally  in  accordance 
with  the  above  method  but  which  combines  the 
two  stages  and  performs  a  sequence  of  operations 
each  of  which  consists  in  the  calculation  of  all 

■ij  the  product  digits  shown  in  a  diagonal  row  in 
the  above  table  and  their  summation  as  a  single 
operation.  A  diagrammatic  representation  of  the 
process  is  obtained  if  one  of  the  factors  (948)  is 
considered  to  be  stationary  wliile  the  other  factor 

50  (762),  written  backwardly  as  267,  is  moved  to- 
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wards  the  left  step  by  step  into  successive  posi- 
tions designated  0,  1,2,  etc.  in  Figure  13  of  the 
accompanying  drawings,  each  position  corre- 
sponding to  a  stage  in  the  process.  In  each  po- 
sition the  product  digits  are  summed  as  indicated 
by  arrows  in  the  example  for  position  I  which 
follows: 

2        6  7 
/  \  / 
9        4  8 

The  units  digits  of  the  products  indicated  by  the 
arrows  /  are  calculated  and  the  tens  digits  of 
the  products  indicated  by  the  arrows  \  are  also 
calculated  and  these  tens  and  units  digits  are 
added  together  and  to  the  digit,  if  any,  carried 
from  the  previous  summation  to  give  a  digit 
of  the  final  result.  The  complete  operation  may 
be  set  out  in  the  following  manner : 


Position 

which 

only — 

('l>'UULL>  ILi 

are  retained 

Result 

The  tens 

The  units 

V 

1 

2X8. . . 

8X2  6 
4X2  8 
 1 

Q 

8X6  8 
(1)7 

2 

Transfer 

1 

?X4  ,  , 

9X2  8 
 0 

6X8 

4X6  4 

 4 

8X7  6 

(2)3 

3 

2X9. . . 

Transfer 

2 

 1 

6X4, , . 

9X6  4 
 2 

7X8... 

4X7  8 

4 

6X9 

(2)2 
Transfer 

2 

 5 

2 

7X4... 

9X7  3 
 2 

a 

7X9. . . . 

(1)2 
Transfer 

1 

 6 

2 

7 

7 

In  accordance  with  the  present  invention  any 
tens  or  higher  digit  resulting  from  the  formation 
in  a  particular  operation  in  the  process  is  ignored 
in  doing  the  summation  and  only  the  units  digit 
of  the  sum  is  calculated.  Special  provision  is 
made  for  determining  the  tens  digit  resulting 
from  any  summation  and  for  including  it  in  the 
next  summation.  This  provision  is  based  upon 
the  foUovdng  considerations: 

If  any  number  in  the  decadal  notation  is  ex- 
pressed in  a  notation  having  the  base  G  and  the 
units  digit  of  the  number  to  the  base  G  is  sub- 
tracted in  accordance  with  the  notation  to  the 
base  G  from  the  units  digit  of  the  decadal  num- 
ber, a  difference  will  be  obtained  which  is  con- 
stant for  the  decade  in  which  that  number  oc- 
curs. Subtraction  in  accordance  with  a  base  G 
merely  differs  from  subtraction  in  the  decadal 
system  in  that  when  a  larger  digit  is  to  be  sub- 


tracted from  a  smaller  digit  the  number  G  is 
added  instead  of  10  to  give  a  positive  result  digit. 
It  is  preferable  that  the  numbers  10  and  G  should 
have  no  common  factors.    In  particular,  if  G  is 

.'  11  the  units  digit  of  the  result  of  subtracting 
from  the  original  number  in  the  decadal  system 
the  same  number  re-expressed  in  the  hendecadal 
system  to  the  base  11  will  be  the  tens  digit  of 
the  original  number.    The  truth  of  this  can  be 

10  seen  from  the  consideration  that  the  conversion 
to  the  hendecadal  system  involves  the  reduction 
of  the  units  digit  of  the  amount  by  as  many  units 
as  the  value  of  the  tens  digit  of  the  number  ex- 
pressed in  the  decadal  system.    For  example,  17 

I  ~>  is  re-written  on  the  hendecadal  system  as  16  and 
the  difference  ii  1  which  is  the  value  of  the  tens 
digit.  30  is  rewritten  as  28  and  the  difference 
30—23  on  the  hendacadal  system,  is  3  which 
amount  is  the  tens  digit  of  the  original  amount. 

20  It  should  be  noted  that  the  difference  can  be  ob- 
tained by  subtracting  the  units  digits  one  from 
the  other  and  without  any  regard  to  the  tens 
digits,  which  need  not  be  calculated.  For  ex- 
ample, in  the  case  of  the  last  example  0+11—8=3. 

A  relationship  between  the  difference  and  the 
tens  digit  of  the  original  amount  also  exists  for 
notations  on  other  bases,  although  the  relation- 
ship is  not  a  direct  one,  as  it  is  on  the  base  11 
can  be  used  provided  that  the  largest  sum  that 

30  can  be  formed  in  any  operation  does  not  exceed 
109,  when  the  difference  will  be  equal  to  the 
digit  10  on  the  hendecadal  notation.  If  the  larg- 
est sum  that  may  occur  exceeds  109,  it  is  neces- 
sary to  use  an  auxiliary  notation  on  a  larger 

.1.")  base  than  11  to  permit  of  the  difference  being 
greater  than  10.  For  example,  the  notation  to 
the  base  13  allov/s  of  a  difference  as  great  as  12 
in  that  notation,  12  being,  of  course,  a  single 
digit  in  the  notation  to  the  base  13.   The  fol- 

40  lowing  table  gives  the  different  decades  in  the 
notations  on  the  bases  9, 11  and  13. 


45 


50 


55 


Differences 

be- 

tween  the  units 

digit  in  the  system 

Decadal 

on  the  base  10  and 

regions 

on  the  base — 

9 

11 

13 

0-  9 

0 

0 

0 

10-  19 

8 

1 

3 

20-  29. . . 

...7.. 

. . .  2. . 

...6. 

30-  39 

6 

3 

9 

40-  49 

5 

4 

12 

50-  59 

. . .  4. . 

. . .  5. . 

2 

60-  69 

3 

6 

5 

70-  79 

2 

7 

8 

80-  89. . . 

...1.. 

. . .  8. . 

..11 

90-  99 

9 

1 

100-109 

10 

4 

110-119 

.  7 

120-129  j 

10 

According  to  the  present  invention  there  is 
provided  a  calculating  mechanism  for  multiply- 
ing two  factors  together  in  a  succession  of  stages 
to  obtain  a  single  result  digit  in  a  normal  no- 
tation, comprising  means  operable  to  calculate, 

C.5  at  each  stage,  the  digits  of  interdigital  products 
pertaining  to  that  stage  and  to  sum  said  product 
digits  in  the  normal  notation  and  in  al-so  a  spe- 
cial notation  so  as  to  obtain  the  units  digits  of 
the  sum  alone  in  each  case,  means  for  obtaining, 

70  at  each  stage,  the  difference  between  the  two 
said  digits,  obtained  at  that  stage  and  for  adding 
into  the  sum  obtained  in  the  next  stage  a  digit 
corresponding  to  said  difference  and  equal  to  the 
tens  digit  of  the  sum  obtained  in  the  normal  no- 

75  tation  in  the  previous  stage. 
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Tlie  present  invention  further  provides  an  elec- 
trical system  for  performing  multiplication  in 
accordance  with  the  method  previously  described. 

A  further  feature  of  the  invention  consists  in 
the  provision  of  apparatus  for  evaluating  expres- 
sions of  the  general  form  D-\-/—AB=R  and 
which  comprises  means  for  including  in  the  sum 
formed  at  each  stage  the  appropriate  digit  of  the 
term  D. 

An  electrical  calculating  system  in  accordance 
with  this  invention  will  now  be  described  by  way 
of  example  only  with  reference  to  the  accom- 
panying drawings  in  which: 

Figures  1  and  2  are  side  and  front  views  re- 
spectively of  the  machine,  parts  of  the  casing 
being  broken  away  to  show  the  internal  con- 
struction. The  parts  shown  broken  away  in  the 
upper  right  and  left  hand  corners  of  Figure  1 
correspond  respectively  to  sections  on  the  lines 
M — M  and  N — N  in  Figure  2. 

Figure  2A  is  a  circuit  diagram  shov/ing  the 
method  of  controlling  an  electric  motor  driving 
a  commutator  forming  part  of  the  machine. 

Figure  3  is  a  section  through  the  keyboard 
along  the  line  3 — 3  in  Figure  2. 

Figure  4  is  a  section  along  the  line  4 — 4  in 
Figure  3. 

Figure  5  is  a  section  along  the  line  5—5  in 
Figure  2  and  shows  one  of  the  indicators  of  tho 
result  register. 

Figure  6  is  a  vertical  section  through  the  re- 
sult indicator  along  the  line  6 — 6  in  Figure  5. 

Figure  7  is  an  enlarged  view  of  the  connection 
frame  which  is  seen  in  the  upper  left  hand  cor- 
ner of  Figure  1. 

Figure  8  is  a  section  along  the  line  8 — 8  in 
Figure  7. 

Figure  9  is  a  side  view  of  an  electromagneti- 
cally  operated  multi-contact  switch  unit  a  large 
number  of  which  are  used  in  the  construction  of 
the  machine. 

Figure  10  is  a  section  along  the  line  10 — 10  in 
Figure  9. 

Figures  11 A  and  IIB  constitute  a  diagram 
showing  the  various  parts  of  the  apparatus  in  a 
diagrammatic  manner  and  typical  electrical  con- 
nections between  them.  The  connections  estab- 
lished during  one  stage  of  the  operation  of  the 
machine  are  shown  in  full  lines.  This  figure  does 
not  constitute  a  circuit  diagram.. 

Figures  12A  and  12B  constitute  a  similar  dia- 
gram of  Figures  llA  and  IIB  but  show  the  con- 
nections established  at  another  stage  of  the 
operation. 

Figure  13  is  a  diagram  illustrating  successive 
stages  of  a  multiplying  operation. 

Figure  14  shows  the  method  of  multiplication 
already  referred  to. 

Figures  15,  16  and  17  are  diagrams  showing 
respectively  the  different  series  of  switches  per- 
taining to  the  calculation  of  the  units,  tens  and 
hundreds  denominations  of  the  result. 

Figures  18A.  18B,  18C,  18D.  19A.  19B.  19C.  19D, 
20A,  20B.  20C,  20D.  21A.  21B,  21C.  21D,  22A,  22B, 
22C,  22D  and  23  are  circuit  diaerams  for  the 
switches  and  show  how  the  switches  co-operate  to 
perform  calculations. 

Figure  24  is  a  circuit  diagram  showing  the 
method  of  operating  the  electromagnets  con- 
trolling the  switches  shown  in  Figures  18-^.  18R. 
18C,  18D,  19A,  19B.  19C  and  19D. 

Figure  25  is  a  similar  circuit  diagram  shov/ing 
the  method  of  operating  the  electromagnets  con- 
trolling the  switches  shown  in  Figures  20A,  20B, 


20C,  20D,  21A,  21B,  21C,  21D,  22A,  22B.  22C  and 
22D. 

Figure  26  is  a  diagram  showing  how  Figures  18, 
19,  20,  21A,  B,  C  and  D  and  Figure  23  may  be 
.)   pieced  together  to  trace  continuous  circuits  dur- 
ing different  stages  in  the  operation  cf  the  ma- 
chine. 

Figures  27,  28  and  29  are  connection  tables  for 
three  kinds  of  switches  by  wliich  the  factors  are 

I"  set  up  in  the  machine  and  which  control  multi- 
plying and  subtracting  operations. 

Figures  30,  31A  and  31B  are  connection  tables 
relating  to  the  commutating  means  for  establish- 
ing these  series  of  switches. 

i.'i  The  general  arrangement  of  a  machine  con- 
structed according  to  the  invention  is  shown  in 
Figures  1  and  2.  The  machine  stands  upon  a 
base  2G0,  the  front,  top  and  back  of  the  casing 
being  formed  by  metal  sheets  201  joined  at  the 

■JO  corners  by  angle  irons  203.    A  number  of  frames 
204  run  round  the  interior  of  the  casing  and  serve 
to  support  the  side  walls  205  and  the  members  ac- 
comm-odated  in  the  interior  of  the  machine. 
Mounted  on  the  frames  204  in  the  upper  part 

J,-,  of  the  casing  are  a  large  number  of  electromag- 
netically  operated  multiple-contact  switches  2D6, 
whence  depart  bundles  of  wires  207  (Figure  2)  ter- 
minating at  connection  frames  208  situated  at  the 
same  height.    The  construction  of  the  switches 

:!0  and  connection  frames  will  be  further  described 
hereinafter.  In  the  lower  part  of  the  casing  is 
housed  a  commutation  cylinder  209  the  shaft  of 
which  is  carried  in  bearings  210.  The  commuta- 
tion cylinder  209  is  driven  by  an  electric  motor  2  ( I 
through  a  reducing  gear  212  and  a  combined  elec- 
tromagnetically  operated  clutch  and  stop  device 
213.  The  commutation  cylinder  together  with 
the  motor,  reducing  gear,  clutch  and  stop  device 
are  mounted  on  a  platform  214  supported  by  rails 

10  215.  A  number  of  rows  of  contact  brushes  2(6 
are  disposed  around  the  commutation  cylinder  209 
and  are  joined  individually  to  the  blades  2(7  of  a 
connection  frame  2(8  arranged  above  the  com- 
mutation cylinder.    The  commutation  cylinder  is 

!  ")  of  the  usual  construction  and  comprises  a  large 
number  of  insulated  contact  segments  2 1 9  the  ar- 
rangement and  interconnection  of  which  will  be 
described  hereinafter. 

A  bracket  220  projects  from  the  front  of  the 

•">f>  casing  and  carries  the  keyboard  221  and  the  re- 
sult register  222.  The  machine  here  described 
by  way  of  example  is  arranged  tn  evaluate  ex- 
pressions of  the  general  form  D—AB^R,  the  fac- 
tors A  and  B  having  three  and  two  digits  respec- 

.">.-,  tively  and  the  term  D  four  digits.  Consequently 
the  keyboard  22  (,  details  of  which  are  shown  on  a 
larger  scale  in  Figures  3  and  4;  comprises  three 
rows  of  keys  223  for  the  factor  A,  pach  row  con- 
taining ten  keys  numbered  individually  from  0  to 

,:■)  9,  two  similar  rows  224  for  the  factor  B  and  four 
similar  rows  225  for  the  term  D.  As  shown  in 
Figures  3  and  4  the  keys  are  raised  resiliently  by 
springs  226  and  at  their  lower  ends  carry  cam 
members  227  whereby  contact  pairs  228  are  closed 

(■..-)  when  the  key  is  depressed.  All  the  keys  225  re- 
lating to  the  term  D  close  single  contact  p?irs  as 
shown  in  Figure  3,  but  the  keys  223  opd  224  re- 
lating to  the  factors  A  and  B  close  multiple  con- 
tacts in  a  similar  manne.-.    The  number  of  con- 

70  tacts  closed  by  each  key  wUl  appea»-  from  the  sub- 
sequent description.  After  being  depressed  the 
keys  are  p'Tventcd  from  rising  l  y  locking  plates 
229  pivoted  at  230  and  urged  by  the  springs  23! 
against  the  cam  members  227.    It  is  thus  possi- 

75  ble.  by  depressing  the  appropriate  keys  in  the 
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different  rows  (one  per  row)  to  set  up  the  factors 
A  and  B  and  the  term  D.  After  the  calculation 
has  been  effected  the  keys  are  released  by  a  re- 
lease key  or  trigger  232  which  is  pivoted  at  233  to 
a  bar  234  having  projections  235  which  are  adapt- 
ed to  engage  the  plates  229  to  push  them  aside 
and  release  the  keys  when  the  trigger  is  operated. 
The  closing  of  the  contact  pairs  228  energises  the 
operating  magnets  of  the  corresponding  switches 
206  to  establish  the  connections  corresponding  to 
the  introduction  of  the  digits  intervening  in  the 
calculation.  When  the  calculation  has  been 
completed,  operation  of  the  trigger  232  releases 
the  keys  as  already  described  and  also,  by  means 
of  a  projection  236  on  the  bar  234,  temporarily 
closes  a  contact  pair  237  whereby  resetting  mag- 
nets of  the  switches  are  energised  and  the  switches 
are  returned  to  their  starting  positions. 

The  keyboard  also  carries  a  switch  238  for 
starting  the  electric  motor  211.  For  the  per- 
formance of  each  calculation  the  commutation 
cylinder  209  must  be  turned  through  a  quarter  of 
a  revolution,  and  Figure  2A  shows  diagram- 
matically  the  arrangements  provided  for  this 
purpose.  The  commutation  cylinder  209  is  driven 
from  the  shaft  239  of  the  reducing  gear  212 
through  a  magnetically  operated  clutch  and  stop 
device  indicated  generally  by  the  reference  240 
The  driven  plate  241  of  the  clutch  is  fixed  to  the 
commutator  shaft  242  and  is  provided  with  fcur 
equally  spaced  projections  243  adapted  to  be  en- 
gaged by  a  stop  member  244  pivoted  at  245  and 
urged  into  engagement  with  the  projections  by  a 
spring  24S.  The  part  of  the  stop  member  pro- 
jecting belov;  the  pivot  245  is  formed  as  an  ar- 
mature for  an  electromagnet  247  whereby  the  stop 
member  may  be  disengaged  from  the  projections 
243.  The  driving  plate  248  of  the  clutch  is  held 
in  engagement  with  the  driven  plate  241  by  an 
electromagnet  249  acting  through  a  lever  250  piv- 
oted at  251  and  provided  with  a  pull-off  spring 
252.  Clutch  and  stop  mechanisms  suitable  for 
the  present  purpose  are  already  v/ell  known  and 
Figure  2A  is  intended  to  be  regarded  simply  as  a 
conventional  diagram  for  the  purpose  of  explain- 
ing the  operation.  253  indicates  the  magnet  of  a 
relay  for  closing  the  circuit  of  the  motor  2 1 1  from 
the  supply  leads  254  and  255.  The  windings  of 
the  magnets  247,  249  and  253  are  connected  in 
parallel,  one  connection  being  made  to  the  supply 
lead  254  and  the  other  to  one  of  a  pair  of  brushes 
258  co-operating  with  segments  257  on  the  sur- 
face of  the  commutation  cylinder.  Each  segment 
extends  over  practically  a  quarter  of  the  circum- 
ference of  the  cylinder  and  the  arrangement  is 
such  that  the  leading  brush  runs  off  a  segment 
as  a  projection  243  of  the  stop  mechanism  ap- 
proaches the  stop  member  244.  The  other  brush 
255  is  connected  to  the  supply  lead  255,  and  the 
switch  238  for  starting  the  operation  is  connected 
between  the  two  bmshes.  In  the  operative  posi- 
tion the  commutation  cylinder  is  stopped  in  a 
position  in  which  one  of  the  brushes  256  rests  on 
the  insulating  portion  of  the  cylinder.  If  the 
switch  238  is  now  closed,  the  magnets  247,  249  and 
253  are  energised  so  that  the  stop  member  244  is 
retracted,  the  clutch  plates  241,  248  are  brought 
into  engagement  and  the  motor  circuit  is  com- 
pleted. The  motor  2 1 1  therefore  starts  and  drives 
the  commutation  cylinder  so  that  both  brushes  256 
run  on  to  one  of  the  segments.  If  the  switch  238 
is  now  allowed  to  open,  the  motor  continues  to 
drive  the  commutation  cylinder  until  the  leading 
brush  256  runs  off  the  segment  257.  The  circuit 
of  the  magnets  247,  249  and  253  is  thereby  inter- 


rupted, so  that  the  stop  member  244  is  released 
and  engages  with  one  of  the  projections  243  to 
stop  the  rotation  of  the  commutation  cylinder. 
At  the  same  time  the  clutch  is  disengaged  and  the 

5  motor  circuit  is  interrupted  so  that  the  motor 
runs  freely  until  its  momentum  is  exhausted  and 
it  comes  to  rest. 

The  result  register  is  situated  above  the  key- 
board 221  and  comprises  five  windows  258  for  the 

10  five  digits  of  the  result.  Figures  5  and  6  show 
the  construction  on  a  larger  scale.  For  each  de- 
nomination of  the  result  there  is  provided  an  in- 
dicator 259  comprising  a  sector-shaped  scale  260 
secured  to  an  iron  rotor  25  mounted  on  a  shaft 

1.^  261  and  arranged  at  the  centre  of  two  coils  23,  24 
at  right  angles  to  one  another.  The  shafts  261 
of  the  various  indicators  are  carried  in  bearings 
263  attached  by  screws  264  to  a  rail  265  running 
from  side  to  side  of  the  bracket  220.    The  coils 

20  23,  24  are  also  fixed  to  the  rail  265  by  connecting 
strips  266.  Tlie  scale  260  of  each  indicator  has  in- 
scribed on  its  external  face  the  ten  characteristic 
decadal  digits  0  to  9  and  corresponds  to  one  de- 
nomination of  the  result.   These  result  indicators 

25  are  shown  diagrammatically  on  the  right  hand 
side  of  Figure  IIB,  UD  being  the  units  decadal 
indicator,  TD  the  tens  decadal  indicator  and  so  on 
to  TTD  which  is  the  ten  thousands  decadal  in- 
dicator.   As  will  be  seen  from  Figure  IIB,  one 

30  end  of  the  coils  23  is  connected  to  one  end  of  the 
coils  24  and  to  the  negative  current  supply  lead 
L  of  the  machine.  The  other  ends  of  the  coils  23 
and  24  are  connected  by  leads  Li  and  L2  respec- 
tively to  the  ends  of  resistances  W  which  are  pro- 

3.5  vided  with  ten  tapping  points  to  which  are  con- 
nected the  ten  result  leads  on  the  decedal  system 
designated  OR  to  9R.  The  suffix  0.  1,  2,  3  or  4 
indicates  the  denomination  to  which  the  leads 
pertain,  0  indicating  the  units  denomination,  1  the 

40  tens  denomination,  etc.  When  the  machine  is  op- 
erated, one  of  the  result  leads  OR  to  9R  of  each  of 
the  decadal  indicators  is  rendered  alive  so  that 
a  resultant  magnetic  field  is  produced  by  the  coils 
23,  24  whose  direction  is  determined  by  the  ratio 

45  of  the  magnetising  currents  of  the  two  coils  and 
is  thus  independent  of  variations  in  the  voltage 
at  which  the  apparatus  is  supplied  with  current. 
The  current  will  branch  through  the  resistance  W 
and  the  lines  Li  and  L2,  and  the  ratio  of  the  in- 

50  tensities  of  the  currents  in  the  two  leads  will  vary 
in  accordance  with  which  of  the  result  leads  OR 
to  9R  is  included  in  the  circuit.  Thus,  the  rotor 
25  will  take  up  a  position  determined  by  which 
result  lead  is  included  in  the  circuit  and  corre- 

55  spending  to  a  result  digit  which  appears  in  the 
window  258.  The  indicators  are  not  provided 
with  return  springs,  so  that  each  rotor  will  re- 
main in  any  position  to  which  it  is  moved  when 
its  windings  are  energised,  after  those  windings 

60  have  been  de-energised.    In  other  words,  each 
indicator  moves  from  one  indicating  position  to 
the  next  and  does  not  return  to  zero  unless  the 
digit  to  be  indicated  in  zero. 
The  machine  here  described  by  way  of  example 

65  uses  the  hendecadal  ."system  fis  the  auxiliary  base 
in  order  to  obtain  the  correct  carrying  from  one 
denomination  to  the  next  according  to  the  prin- 
ciple already  explained.  Fcr  this  purpose  the  re- 
sult register  also  comprises  for  each  denomina- 

70  tion  except  the  highest  (there  bein?:  then  no  car- 
rying to  be  effected)  a  second  result  indicator 
represented  generally  by  the  reference  2C7.  The 
construction  of  the  hendecadal  indicators  267  's 
similar  to  that  of  the  decadal  indicators  259  ex- 

75  cept  that  no  scale  260  is  required.  Tlie  shafts  268 
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are  carried  in  bearings  259  fixed  to  a  rail  270 
similar  to  the  rail  265.  The  hendecadal  indi- 
cators are  shown  diagrammatically  on  the  right 
hand  side  of  Figure  IIB,  UH  being  the  units  hen- 
decadal indicator,  TH  the  tens  hendecadal  indi- 
cator and  so  on  to  the  thousands  hendecadal 
indicator.  The  coils  23  and  24  of  the  hendecadal 
indicators  are  joined  by  leads  Li  and  L2  to  the 
ends  of  resistances  W  which  are  provided  with 
eleven  tapping  points  to  which  are  connected  the 
eleven  result  leads  on  the  hendecadal  system  des- 
ignated OR'  to  (OR'.  The  suffix  0,  1,  2  or  3 
again  indicates  the  denomination  to  which  the 
leads  pertain.  The  hendecadal  indicators  oper- 
ate in  the  same  way  as  the  decadal  indicators 
except  that  they  may  take  up  any  one  of  eleven 
positions  and  in  passing  from  lower  to  higher 
digit  positions  rotate  in  an  anticlockwise  direc- 
tion instead  of  a  clockwise  direction. 

As  already  explained,  the  transfer  or  carrying 
from  one  denomination  to  the  next  is  determined 
by  the  difference  between  the  results  obtained  on 
the  decadal  and  hendecadal  systems.  For  this 
purpose  the  two  indicators  259,  267  pertaining  to 
each  denomination  except  the  highest  jointly  con- 
trol by  gear  wheels  271,  272  respectively  a  differ- 
ential switch  mechanism  generally  indicated  by 
the  refernece  273. 

Each  differential  switch  comprises  a  base  274 
with  side  portions  275,  276  carrying  a  shaft  277. 
Loosely  mounted  on  the  shaft  277  are  gear  wheels 
278,  279  meshing  respectively  with  idler  gear 
wheels  280,  281  meshing  with  the  gear  wheels 
271,  272.  The  gear  wheels  273,  279  are  also  pro- 
vided with  bevel  teeth  282  meshing  with  plane- 
tary bevel  pinions  283  mounted  loosely  on  a  cross 
shaft  284  made  in  two  halves  screwed  together. 
A  disc  of  insulating  material  285  is  secured  to  the 
side  portion  27G  by  screws  286  and  carries  an  inner 
contact  ring  2D  and  an  outer  concentric  row  of 
contact  segments  2!.  An  arm  289  is  fixed  to 
the  shaft  277  and  to  its  cuter  end  is  secured  a 
contact  bridge  piece  290  by  means  of  a  stirrup 
291.  Wiring  connections  to  be  de.scribed  later  are 
made  to  the  contact  ring  20  and  to  the  contact 
segments  21.  During  the  operation  of  the  ma- 
chine the  decadal  and  hendecadal  indicators  per- 
taining to  a  denomination  of  the  result  are  ener- 
gised successively.  Supposing  that  both  indi- 
cators are  originally  in  the  zero  position,  the  shaft 
25 1  of  the  decadal  indicator  is  first  turned  to 
the  position  corresponding  to  the  particular  digit 
of  the  result,  while  the  shaft  268  of  the  hen- 
decadal indicator  remains  stationary.  During 
this  period  the  gear  wheel  278  is  turned  by  the 
gear  wheel  271  and  the  shaft  277  is  turned  by 
the  planetary  pinions  283  so  that  the  contact 
bridge  piece  290  moves  over  a  number  of  con- 
tact segments  21  equal  to  the  said  digit.  The 
shaft  261  then  remains  stationary  while  the  shaft 
268  is  turned  to  the  position  corresponding  to  the 
particular  digit  of  the  result  in  the  hendecadal 
system.  During  this  period  the  gear  wheel  279 
is  turned  by  the  gear  wheel  272  and  the  shaft 
277  is  turned  by  the  planetary  pinions  283  so  that 
the  contact  bridge  piece  290  moves  back  over  a 
number  of  contact  segments  equal  to  the  said 
hendecadal  digit.  The  contact  bridge  piece  290 
therefore  finally  comes  to  rest  on  a  contact  seg- 
ment 2 1  corresponding  to  the  difference  between 
the  digits  in  the  decadal  and  hendecadal  systems. 
The  same  final  position  will,  of  course,  be  arrived 
at  when  either  or  both  indicators  start  from  a 
position  other  than  zero.  The  gearing  ratios  be- 
tween the  driving  wheels  27 (,  272  and  the  gear 


wheels  278,  279  are  preferably  selected  so  as  to 
compensate  the  difference  in  rotation  of  the  shafts 
of  the  decadal  and  hendecadal  indicators.  The 
four  differential  switches  are  shown  diagram- 

5  matically  on  tlie  right  hand  side  of  Figure  llA, 
DSo,  DSi,  DS2  and  DS3  being  respectively  the 
switches  driven  by  the  indicators  of  the  units, 
tens,  hundreds  and  thousands  denominations. 
The  digits  of  the  term  D  and  of  the  factors  A 

10  and  B  of  the  expression  D—AB=R  will  be  desig- 
nated do,  di,  6,2  ..  .  ao,  ai,  02  .  .  .  and  bo,  bi,  b2,  .  .  . 
respectively,  the  suffixed  numerals  indicating  the 
denominational  value  of  each  digit,  0  indicating 
the  units  denomination,  1  the  tens  denomination 

1.-3  and  so  on.  Each  digit  is  entered  by  a  separate 
switch  which  is  adjustable  into  any  one  of  ten 
positions  by  the  ten  keys  of  the  corresponding 
row  of  the  keyboard  221,  so  that  each  position 
corresponds  to  a  different  digit.    The  switches 

20  for  the  term  D  will  be  designated  SDO,  SDI, 
SD2,  etc.  The  switches  for  the  factor  A  will  be 
designated  SAO,  SAI,  etc.  and  the  switches  for 
the  factor  B,  SBO,  SB  I,  etc.  Each  of  these 
switches  is  a  multi-contact  switch  built  up  from 

25  a  number  of  similar  electromagnetically  con- 
trolled units  and  makes  a  different  predetermined 
set  of  connections  for  each  position.  The  con- 
struction of  the  switch  units  and  the  manner  in 
which  they  are  grouped  together  to  form  a  switch 

3Q  SA,  SB  or  SD,  using  these  designations  generi- 
cally,  will  be  described  more,  fully  hereinafter. 

The  apparatus  also  comprises  a  commutator, 
already  referred  to  by  the  reference  numeral  209, 
which  turns  continuously  while  a  calculation  is 

35  being  effected  and  connects  the  switches  together 
in  different  series  at  each  stage  in  the  operation. 
Each  series  comprises  switches  SA  and  SB  ar- 
ranged alternately  and  followed  by  one  of  the 
switches  SD.   The  switches  which  are  connected 

40  in  series  at  any  stage  depend  uF>on  the  factor 
digits  which  are  involved  at  that  stage  and  this 
series  of  switches  provides  a  series  of  circuits 
corresponding  to  all  possible  results  at  that  stage 
and  terminating  in  ten  result  leads,  if  the  cal- 

45  culation  is  proceeding  on  the  decadal  notation, 
and  11  result  leads  if  the  calculation  is  proceed- 
ing on  the  hendecadal  notation.  The  setting  of 
the  switches  selects  uniquely  one  of  these  cir- 
cuits so  that  one  of  the  result  leads  is  alive.  At 

50  each  stage  a  result  digit  is  calculated  first  on 
the  decadal  notation  and  then  on  the  hendecadal 
notation.  The  connection  of  the  result  leads  to 
the  indicating  devices  of  the  result  register  has 
already  been  described  with  reference  to  Figures 

55  5,  6  and  IIB.  The  latter  figure  is  a  continuation 
towards  the  right  of  Figure  11  A. 

The  indicators  are  cormected  in  circuit  in  turn 
by  the  commutator  27  as  will  be  described  later, 
starting  with  the  units  decadal  indicator  UD  fol- 

eo  lowed  by  the  units  hendecadal  indicator  UH,  the 
tens  decadal  indicator  TD,  the  tens  hendecadal 
indicator  TH  and  so  on  up  to  the  ten  thousands 
decadal  indicator  TTD.  Thus  at  each  stage  the 
appropriate  decadal  indicator  is  energised  and 

65  will  indicate  a  digit  of  the  result.  This  digit 
is  the  units  digit  of  the  sum  and  is  in  the  decadal 
notation.  The  hendecadal  indicator  for  the  same 
denomination  is  then  energised  and  indicates  a 
digit  which  is  the  units  digit  of  the  same  sum 

70  when  expressed  in  the  hendecadal  notation.  By 
means  of  the  differential  switches  DSo,  DSi,  etc. 
the  two  indicators  of  each  pair  jointly  control 
the  addition  into  the  sum  formed  at  the  next 
stage  of  the  tens  digit  of  the  sum  formed  at  the 

75  stage  in  which  they  are  set.    The  contacts  21 
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of  each  differential  switch  are  permanently  con- 
nected to  lines  22  leading  to  the  first  switch  of 
the  series  of  switches  established  in  the  next 
stage  of  the  operations  and  so  as  to  determine 
through  whicli  of  eleven  arrival  lines  of  this  first 
switch  the  circuit  is  to  be  completed.  Only  the 
first  of  these  arrival  wires  has  been  shown  in 
Figure  11  A.  The  eifect  of  this  selection  of  an 
arrival  line  will  be  apparent  from  the  descrip- 
tion v/hich  is  to  be  given  later. 

The  commutator  26  in  the  left  hand  upper 
corner  of  Figure  llA  moves  in  the  direction  of 
the  arrow,  and  in  the  first  stage  of  the  calcu- 
lation makes  a  connection  from  the  positive  pole 
of  the  source  of  current  to  the  arrival  line  cto 
of  the  switch  SAo,  v/hich  is  the  first  switch  of 
the  series  for  calculating  the  units  denomination 
of  the  result.  Thereafter  it  connects  the  positive 
pole  of  the  source  of  current  successively  to  the 
contacts  20  of  the  differential  switches  DSo,  DSi, 
DS2  and  DS3  as  the  different  series  of  switches 
are  established  for  the  calculation  of  the  higher 
denominations  of  the  result. 

In  order  that  the  indicating  devices  should 
operate  correctly  the  load  on  the  rotors  must  be 
very  small,  and  instead  of  driving  the  differential 
switches  directly  as  described,  it  may,  therefore, 
be  preferred  to  employ  the  rotors  merely  as  re- 
lays to  control  follow-up  servo-motors,  in  the 
manner  well-knovm  in  ships-compasses  and  like 
remote  indicating  devices,  and  these  motors  may 
control  the  differential  switch  mechanism. 

Each  switch  SA  or  SB  consists  essentially  of 
two  parts  which  are  adjustable  together.  One 
part  of  the  switch  may  be  termed  the  tens  part 
and  is  indicated  by  the  reference  T  and  the  other 
the  units  part  and  is  indicated  by  the  reference 
U.  The  tens  part  of  each  switch  SA  and  the 
tens  part  of  the  sv/itch  SB  preceding  it  in  the 
series  are  electrically  connected  together  during 
the  operation  of  the  machine  and  co-operate, 
while  the  units  part  of  each  switch  SA  is  elec- 
trically connected  to  and  co-operates  with  the 
units  part  of  the  switch  SB  which  follows  it  in 
the  series.  Each  pair  comprising  the  tens  part 
of  a  switch  SB  followed  by  the  tens  part  of  a 
switch  SA  seiwes  to  calculate  the  tens  digit  of 
the  product  of  the  two  digits  represented  by  the 
setting  of  the  two  switches  and  to  add  this  digit 
to  the  sum  of  the  digits  calculated  by  the  pairs 
of  switch  parts  earlier  in  the  sequence  of 
sv/itches.  Each  pair  comprising  the  imits  part 
of  a  switch  SA  followed  by  the  units  part  of  a 
switch  SB  serves  in  similar  manner  to  calculate 
the  units  digit  of  the  product  of  the  digits  rep- 
resented by  the  setting  of  the  switches.  The 
switches  are  built  up  from  a  number  of  electro- 
magnetically  operated  units  of  the  kind  shown 
in  Figures  9  and  10.  Each  unit  comprises  a  ring 
of  fixed  contacts  292,  293  mounted  on  a  segment 
of  insulating  material  294  fixed  to  the  frame  295. 
The  contacts  292  are  wider  than  the  contacts  293 
and  are  arranged  alternately  therewith.  Each 
contact  292,  293  is  provided  with  a  tab  296  for 
making  soldered  connections  to  the  wiring.  A 
ring  of  moving  contacts  297  are  embedded  in  a 
disc  238  of  insulating  material  mounted  on  a 
spindle  299  supported  in  bearings  in  the  frame 
295.  Each  movable  contact  297  is  in  the  form 
of  a  split  blade  of  the  same  width  as  the  fixed 
contacts  292.  The  disc  298  carrying  the  movable 
contacts  is  driven  in  reciprocatory  rotation  about 
its  spindle  299  by  one  end  of  a  lever  300  pivoted 
to  the  frame  at  301  and  forming  at  its  other 
end  a  movable  armature  302  placed  between  the 


poles  303,  304  of  tv/o  electromagnets  305  and 
308.  When  the  magnet  305  is  energised  the  lever 
300  is  moved  in  an  anticlockwise  direction  and 
by  means  of  a  pin  307  in  its  lower  end  moves 

6  the  insulating  disc  208  in  a  clockwise  direction 
so  that  one  part  of  the  split  movable  contacts 
297  moves  off  the  wide  fixed  contact  292  cn  to 
the  adjacent  narrow  fixed  contact  293.  Each 
wide  contact  292  is  thus  electrically  connected 

10  to  the  adjacent  narrow  contact  293.  The  exci- 
tation of  the  other  electromagnet  306  conversely 
jeturns  all  the  moving  contacts  to  the  position 
shown  in  Figure  9.  These  electromagnetically 
operated  units  are  mounted  in  the  casing  as  in- 

1:,  dicated  at  205  in  Figures  1  and  2  and  from  the 
tabs  296  wires  of  the  bundle  207  lead  to  con- 
nection frames  208,  shown  on  a  larger  scale  in 
Figures  7  and  8,  v/here  they  are  connected  to 
metal  blades  308  embedded  in  insulating  bars 

2,1  309  fixed  to  transverse  rails  3(5.  The  blades  308 
of  the  various  bars  .?03  are  aligned  in  the  trans- 
verse direction  of  the  bars  so  that  these  blades 
may  be  connected  by  wires  3 1 1  to  carry  out  the 
connections  presently  to  be  described. 

^.  Figures  18A,  18B,  18C  and  18D  show  one  of  the 
switches  SB.  Figure  18B  is  a  continuation  to  the 
right  of  Figure  ISA,  these  two  figures  completing 
the  units  part  of  the  switch.  Similarly,  Figure 
18D  is  a  continuation  towards  the  right  of  Figure 

.^^^  18C  and  these  two  figures  together  form  the  tens 
part  of  the  switch.  The  table  labelled  "Switch  B" 
which  extends  across  the  top  of  these  figures  in- 
dicates the  digital  settings  of  the  switch  for  which 
particular  contacts  will  be  closed.  Where  a  dash 

,-  appears  in  a  horizontal  column  of  the  table  the 
contacts  vertically  in  line  with  that  dash  will  be 
closed,  in  the  direction  of  the  adjacent  arrow, 
when  the  sv.ritch  is  set  to  register  the  digit  at  the 
end  of  the  horizontal  column.  For  example,  if 
the  switch  is  set  to  record  4,  then  in  the  part  of 
the  switch  shown  in  Figure  18A  the  fourth  row 
of  k  contacts,  the  second  row  of  I  contacts,  the 
fourth  row  of  m  contacts  and  the  third  row  of  n 
contacts  will  all  be  closed.    Similar  remarks  ap- 

45  ply  to  the  contact  shown  in  Figures  18B,  18C 
and  18D. 

Each  of  these  rows  of  contacts  is  constituted 
by  a  group  of  the  contact  pairs  292,  293  of  an 
electromagnetically  operated  sv.atch  unit  showTi 

50  in  Figm-es  9  and  10,  and  the  operating  electro- 
magnets are  indicated  diagrammaticaliy  above 
the  tables  vertically  above  the  contacts  which 
they  operate.  For  example,  referring  to  the  nine 
rows  of  contacts  marked  k  in  Figure  18A,  each 

55  row  comprises  eleven  contact  pairs  numbered  0 
to  (0,  and  is  on  a  different  switch  unit.  The 
closing  magnets  of  these  nine  units  are  shown 
vertically  above  the  corresponding  rows  and  are 
marked  100,  101,  102  ...  108.  When  the  switch 
is  set  to  register  a  digit  from  1  to  9  inclusive  one 
of  these  magnets  is  energised,  as  indicated  by 
the  dash  in  the  horizontal  column  pertaining  to 
that  digit,  so  that  the  disc  298  (Figure  9)  of  the 
corresponding  switch  unit  is  rotated  and  the  con- 
tact  pairs  292,  293  of  the  group  are  connected 
together.  In  Figure  18A  there  are  also  nine  rows 
of  contacts  marked  I.  and  as  the  registration  of 
digits  from  1  to  9  inclusive  also  in  this  case  only 
involves  the  closing  of  one  row  of  contacts  at  a 

►.Q  time,  each  of  these  rows  may  be  paired  Vv^ith  one 
of  the  rows  k  so  that  the  same  magnet  closes  the 
contacts  of  both  rows.  Thus,  for  example,  the 
first  row  of  contacts  k  and  the  third  row  of  con- 
tacts I  are  both  closed  when  the  digit  1  is  set  up 

75  and  may  therefore  both  be  mounted  in  the  same 
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switch  unit  so  as  to  be  closed  by  the  same  mag- 
net 100.  For  convenience,  in  Figure  18A  the 
magnets  100  to  108  have  been  repeated  above  the 
rows  of  contacts  I.  In  the  case  of  the  four  rows 
of  contacts  vi,  it  will  be  seen  that  each  row  is 
closed  when  two  digits  are  set  up,  for  example  the 
first  row  is  closed  when  the  digits  1  to  6  are  set 
up,  and  to  avoid  the  formation  of  back  circuits 
in  the  magnet  wiring  system,  which  will  be  de- 
scribed presently,  such  rows  can  only  be  paired 
with  other  rows  wliich  are  closed  when  the  same 
two  digits  are  set  up.  The  first  row  of  m  contacts 
is  therefore  paired  with  the  second  row  of  n  con- 
tacts and  all  these  contacts  moimted  on  the  same 
switch  unit  and  operated  by  the  same  magnet 
109.  The  remaining  rows  of  contacts  on  Figures 
18A,  B,  C  and  D  are  allocated  to  different  switch 
units  according  to  the  same  principle  as  may 
readily  be  followed  by  reference  to  the  table  and 
the  numbering  of  the  operating  magnets. 

Figure  24  shows  how  the  operating  magnets 
pertaining  to  the  switch  SB  are  controlled  by  the 
keyboard.  100  to  126  inclusive  are  the  closing 
magnets  shown  in  Figures  18A,  IBB,  18C  and 
18D,  and  100'  to  126'  inclusive  are  the  corre- 
sponding magnets  for  returning  the  switch  units 
to  the  open  position.  One  terminal  lead  of  each 
magnet  is  permanently  connected  to  the  negative 
current  supply  line,  and  the  other  terminal  lead 
of  each  of  the  opening  magnets  IOC  to  126'  in- 
clusive is  connected  to  a  common  line  leading  to 
one  of  the  contacts  of  the  contact  pair  237  oper- 
ated by  the  trigger  232  (see  Figure  4) .  The  other 
contact  of  the  pair  237  is  connected  to  the  posi- 
tive current  supply  line.  Operation  of  the  trigger 
232  therefore  releases  all  the  keys  which  have 
been  depressed,  as  already  described,  and  also 
energises  all  the  magnets  IOC  to  126'  to  return 
the  switch  units  to  the  open  circuit  position. 
The  closing  magnets  100  to  126  inclusive  are  con- 
trolled by  the  keys  0  to  9  which  are  one  of  the 
rows  of  keys  224  shown  in  Figure  2.  The  other 
rov/  of  keys  224  controls  an  identical  system  of 
magnets  pertaining  to  the  other  switch  SB. 
When  a  key  is  depressed  ail  the  contacts  shown 
in  a  group  below  it  are  connected  together.  When 
the  key  0  is  depressed  to  register  the  digit  0  in 
the  switch  SB  under  consideration  it  will  be  seen 
from  the  tables  of  Figures  18A,  18B,  18C  and  18D 
that  the  following  magnets  have  to  be  energised: 
114,  115,  116,  117  and  124.  For  this  purpose  one 
contact  controlled  by  the  key  0  is  connected  to 
the  positive  current  supply  line  and  the  other 
five  are  each  connected  to  one  of  the  magnets 
named.  In  a  similar  manner,  inspection  of  the 
tables  of  Figiires  18A,  18B,  18C  and  18D  shows 
that  when  the  key  I  is  depressed  the  following 
magnets  have  to  be  energised:  100,  109,  113,  117 
and  124,  and  it  will  be  seen  from  Figure  24  that 
the  key  1  controls  six  contacts  one  of  Vvfhich  is 
connected  to  the  positive  cuiTent  supply  line  and 
the  other  five  to  the  five  magnets  last  named. 
The  remaining  keys  2  to  9  inclusive  control  sets 
of  contacts  connected  up  to  the  magnets  accord- 
ing to  the  same  principle. 

Figures  20A,  20B,  20C  and  20D  show  one  of  the 
switches  SA.  Figure  20B  is  a  continuation  to  the 
right  of  Figure  20A,  these  two  figures  completing 
the  tens  part  of  the  switch,  and  Figure  20D  is  a 
continuation  to  the  right  of  Figure  20C,  these  two 
figures  together  forming  the  units  part  of  the 
switch.  The  switches  SA  are  built  up  from  a 
number  of  electromagnetically  operated  switch 
imits  in  the  manner  already  described  for  the 
switches  SB,  so  that  further  description  of  this 


construction  is  considered  unnecessary.  The 
switches  SA  are  closed  by  magnets  50  to  77  in- 
clusive and  opened  by  magnets  50'  to  77'  inclu- 
sive, and  Figure  25  shows  the  connections  of 
5  these  magnets  to  the  contacts  operated  Ly  ihe 
keys  0  to  9  of  one  of  the  rows  223  of  Figure  2. 
Each  row  of  keys  223  controls  an  identical  switch 
SA  by  means  of  a  magnet  system  as  shown  in 
Figure  25. 

10  Figure  23  shows  one  of  the  switches  SD,  which 
is  composed  of  ten  of  the  electromagnetically  op- 
erated switch  units  each  having  eleven  contact 
pairs.  As  shown  by  the  table  labelled  "Switch 
D"  one  of  these  units  is  operated  for  each  digit 

];-)  registered.  The  magnets  for  closing  the  switch 
contacts  are  shown  below  the  table  and  are  de- 
noted by  the  references  130  to  139  incliisive. 
References  130'  to  139'  indicate  the  correspond- 
ing magnets  for  returning  the  switches  to  the 

20  open  position.  One  lead  of  each  of  the  magnets 
is  connected  to  the  negative  current  supply  line, 
and  the  other  lead  of  each  of  the  opening  mag- 
nets is  connected  to  one  contact  of  the  contact 
pair  237  which  is  closed  by  the  trigger  232  (Fig- 

05  ure  4).  The  other  contact  of  the  pair  237,  and 
one  contact  of  each  of  the  contact  pairs  closed 
by  the  keys  0  to  9  inclusive  are  connected  to  the 
positive  current  supply  line.  The  other  contact 
of  each  of  the  pairs  controlled  by  the  keys  is 

;;{)  connected  to  the  closing  magnet  to  be  controlled 
by  that  key.  The  keys  0  to  9  are  one  of  the  rows 
of  keys  225  shown  in  Figure  2.  The  other  rows 
of  keys  control  identical  switches  SD  in  the  same 
manner. 

:„-,  It  was  previously  pointed  out  that  the  method 
of  multiplication  can  be  indicated  diagrammati- 
cally  by  assuming  that  one  factor,  with  its  digits 
in  inverted  order,  is  moved  relatively  to  the  other 
factor.   Five  positions  in  such  a  movement  are 

40  shown  in  Figure  13.  In  each  position  each  digit 
of  the  factor  B  is  multiplied  by  the  digit  of  a 
factor  A  to  its  left  to  obtain  a  units  digit  and 
by  a  digit  of  the  factor  A  to  its  right  to  obtain 
a  tens  digit.   Thus  the  first  three  stages  of  the 

45  operation  are  as  follows: 

Position  0,  the  product  of  the  units  digit  bo 
of  the  factor  Bo  by  the  units  digit  ao  of  the  fac- 
tor A  is  obtained  and  subtracted  from  the  units 
digit  do  of  the  factor  D. 

00     Position  I,  the  sum  of  the  units  digits  of  the 
product  of  bo  and  ai,  the  tens  digit  of  the  prod- 
uct of  bo  and  ao  and  the  units  digit  of  the  product 
of  bi  and  ao  is  subtracted  from  the  digit  di. 
Position  2,  the  sum  of  the  units  digit  of  the 

cr,  product  of  a2  and  bo,  the  tens  digit  of  bo  and  ai, 
the  units  digit  of  ai  and  bi  and  the  tens  digit  of 
bi  and  ao  is  subtracted  from  the  digit  d-i  of  fac- 
tor D. 

Figure  15  shows  the  order  in  v/hich  the  switches 

QQ  are  connected  in  circuit  by  a  commutator  pres- 
ently to  be  described  for  the  stage  of  the  opera- 
tion corresponding  to  position  0  in  Figure  13. 
At  this  stage  only  the  units  parts  U  of  the 
switches  SAo  and  SBo  and  the  switch  SDo  are 

g5  connected  in  circuit.  On  the  left-hand  side  the 
positive  pole  of  a  source  of  supply  is  connected 
to  an  arrival  lead  of  the  switch  SAo.  The  de- 
parture lines  of  the  switch  SDo  are  connected 
firstly  to  the  decadal  indicator  UD  of  the  units 

70  denomination  of  the  result  register  and  then 
to  the  hendecadal  indicator  UH  of  the  units  de- 
nomination. During  the  first  part  of  this  stage 
of  the  operation  notation-controlling  commuta- 
tors to  be  described  are  in  the  decadal  position 

75  while  during  the  second  part  they  are  in  the 
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hendecadal  position.  As  will  be  clear  from  the 
following  description  the  switches  SAo  and  SBo 
will  determine  the  units  digit  of  the  product  of 
the  imits  digits  of  the  tvjo  factors  and  this  units 
product  digit  will  be  subtracted  from  the  imits 
digit  of  the  factor  D  by  the  switch  SDo. 

This  circuit  will  lead  to  one  of  the  lines  CRo 
to  9Ro  of  Figure  IIB  and  as  already  explained 
the  units  decadal  indicator  UD  will  move  to  a 
position  corresponding  to  the  units  digit  of  the 
result.  In  the  second  part  of  the  first  part  of 
the  operation  the  notation-controlling  commuta- 
tors will  have  shifted  so  that  a  similar  circuit 
will  be  completed  to  energise  the  units  hendecad- 
al indicator  UH  in  accordance  with  the  units 
digit  result  in  the  hendecadal  notation.  The  dif- 
ferential "carrying"  switch  DSo  (Figure  16)  op- 
erated by  these  two  indicators  will  thus  be  ad- 
justed in  accordance  with  the  difference  between 
the  units  digits  in  the  two  notations,  and  will,  as 
previously  described,  select  one  of  a  number  of 
leads.  These  leads  are  permanently  connected 
to  the  arrival  leads  of  the  switch  SAi,  which  is 
the  first  switch  of  the  series  of  switches  estab- 
lished to  calculate  the  digit  of  the  tens  denomi- 
nation of  the  result  as  shown  in  Figure  16.  In 
this  second  stage  in  the  operations,  correspond- 
ing to  position  I  of  Figure  13,  the  series  of 
switches  comprises  the  units  part  of  the  switch 
SAi,  the  switches  SBo  and  SAo,  the  units  part  of 
the  switch  SBi  and  the  switch  SDi.  Circuits 
are  established  through  these  switches,  includ- 
ing the  differential  "carrying"  switch  DSo  of  the 
units  denomination,  to  adjust  first  the  tens  de- 
cadal <TD)  and  then  the  tens  hendecadal  (TH) 
indicator. 

The  series  of  switches  established  in  the  tliird 
stage  of  the  operation  are  shown  in  Figure  17  and 
are  similar  so  that  they  need  not  be  described. 
After  a  circuit  has  been  completed  through  the 
highest  switch  SA  provided  in  the  machine  (SA2) , 
a  series  of  switches  will  be  establirhed  in  the  next 
stage  starting  with  a  switch  S3o  and  terminat- 
ing with  the  switch  SAo  and  one  of  the  switches 
SD.  The  number  of  switches  in  sequence  then 
progressively  diminishes  until  in  the  final  stage 
the  sequence  consists  in  the  highest  switch  SB 
followed  by  the  highest  switch  SA.  In  connec- 
tion with  the  last  sentence  it  shouid  be  noted  that 
it  is  possible,  for  reasons  which  will  be  explained, 
to  employ  one  fewer  switch  SD  than  there  are 
denominations  in  the  result;  which  accounts  for 
the  fact  that  the  last  sequence  of  switches  con- 
sist of  the  highest  switch  SB  and  the  highest 
switch  SA  only. 

Figure  26  is  a  key  diagram  showing  how  Fig- 
ures 18A  to  23  inclusive  may  be  pieced  together 
to  complete  the  electrical  circuits  corresponding 
to  the  five  positions  of  Figure  13.  In  the  position 
O  only  Figures  18A.  18B,  20C,  20D  and  23  are 
involved  and  should  be  arranged  in  the  order 
shown  so  that  the  circuits  may  be  traced  from 
one  sheet  to  the  next.  This  arrangement  corre- 
sponds to  Figure  15  except  that  the  tens  part  of 
the  switches  SAo  and  SBo,  which  are  not  involved 
in  the  circuits,  have  been  omitted.  The  an-ange- 
ments  for  positions  I  and  2  similarly  correspond 
to  Figures  16  and  17. 

Before  describing  the  circuits  in  detail,  the 
principle  on  which  a  pair  of  switch  parts  operates 
wiU  be  described  generally. 

Taking  first  the  case  of  the  units  part  of  a 
switch  SA  followed  by  the  units  part  of  a  switch 
SB,  these  two  switch  parts  have  to  add  to  a  digit 
s,  determined  by  the  earlier  switches  in  the  se- 


quence, the  units  digit  of  the  product  of  the  digit 
a  which  the  switch  SA  is  set  to  represent,  and  the 
digit  h  which  the  switch  SB  is  set  to  represent. 
Using  the  hendecadal  notation  there  are  1 1  pos- 

r.  sible  values  for  s  and  10  possible  values  for  a  and 
h.  Tliere  are  therefore  1,100  jMDSsible  computa- 
tions, but  there  are  only  20  possible  results,  since 
the  largest  product  digit  is  9  and  the  largest  value 
of  s  is  10,  so  that  the  possible  results  are  0-19  in- 

]<'  elusive.  There  are  11  arrival  leads  to  the  units 
part  of  the  switch  SA,  each  of  these  leads  corre- 
sponding to  a  different  value  of  s.  The  appro- 
priate lead  is  rendered  alive  by  circuits  completed 
from  the  earlier  switches  in  the  series  while  the 

]  .-,  other  leads  are  dead.  Each  of  these  leads  has  10 
branches,  each  branch  corresponding  to  a  differ- 
ent value  of  a.  The  switch  SA  serves  to  make  a 
connection  in  each  branch  corresponding  to  the 
definite  value  of  a  which  the  switch  is  set  to  reg- 

.ji,  ister,  there  being  one  of  such  branches  in  each 
of  the  eleven  sets.  The  switch  also  breaks  the 
other  branches  corresponding  to  other  values  of 
a,  so  that  a  connection  can  be  established  through 
the  arrival  lead  which  is  alive  to  the  connected 

o-  branch  which  is  associated  with  the  digit  for 
which  the  switch  SA  is  set.  The  ITO  branches 
extend  from  the  switch  SA  to  the  related  switch 
SB.  Each  branch  is  provided  with  10  secondary 
branches  inside  the  switch  SB,  each  of  the  sec- 
ondary  branches  relating  to  each  one  of  the  pri- 
mary branches  being  allocated  to  a  different 
value  of  b.  The  switch  SB  is  provided  with  con- 
tacts for  completing  connections  in  all  the  sec- 
ondary branches  corresponding  to  the  value  of  b 
for  which  the  switch  is  set,  there  being  one  of 
such  branches  in  each  of  the  110  secondary  sets. 
The  switch  SB  interrupts  the  secondary  branches 
corresponding  to  all  other  values  of  b.  Since 
each  secondary  branch  in  a  group  corresponds 
to  a  different  value  of  b,  only  one  branch  in  a 
group  will  be  alive  and  the  secondary  branch  in 
the  group  will  continue  the  circuit  through  the 
primary  branch  which  is  alive.  This  circuit  will 
correspond  to  the  computation  s+ab  where  s,  a 
. .  and  b  have  definite  values  and  will  therefore  have 
a  definite  result  value  depending  upon  the  values 
of  the  factors.  Each  of  the  secondary  branches 
is  cormected  permanently  to  one  of  20  result 
wires  allocated  to  the  different  results  from  0  to 

r^,  19.  If  the  calculation  is  proceeding  on  the 
decadal  system,  the  result  wires  corresponding  to 
10-18  are  connected  respectively  to  the  result 
wires  corresponding  to  0-8,  since  only  the  units 
digit  of  the  result  is  required,  so  that  the  result 

. ,  10  corresponds  to  the  result  0  and  so  on.  If  the 
calculation  is  proceeding  on  the  hendecadal  nota- 
tion the  result  wires  corresponding  to  11-19  are 
connected  respectively  to  the  result  wires  corre- 
sponding to  0-8  since  the  units  digit  of  11  when 
expressed  in  the  hendecadal  notation  is  0  and 
the  units  digit  of  12  is  1  and  so  on.  A  connec- 
tion is  thus  completed  from  the  arrival  wire  to 
one  of  11  departure  wires,  wliich  are  the  result 
wires  corresponding  to  0  to  10,  corresponding  to 
the  required  result.  This  departure  wire  is  in 
turn  connected  to  the  arrival  v.ire  of  the  next 
switch  part  in  the  series  which  would  normally  be 
the  tens  part  of  the  switch  SB. 

The  connections  for  the  tens  switch  part  of  SB 
followed  by  tens  switch  part  SA  will  be  substan- 

'  tially  the  same,  but  the  manner  in  which  the 
various  secondary  branches  are  connected  to  the 
result  wires  wiU  be  different,  since  the  tens  digit 
of  the  product  must  be  taken  into  account  in- 

75  stead  of  the  units  digit.   Further,  the  switch  SB 
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controls  the  contacts  in  the  primary  branches, 
while  the  switch  SA  controls  the  contacts  in  the 
secondary  branches,  since  the  switch  SB  pre- 
cedes the  switch  SA  in  series  at  this  point  of  the 
series  of  switches.  5 

To  summarize  the  above  each  switch  SA  would 
be  connected  to  the  units  part  of  one  switch  SB 
by  110  primary  branches  fioin  its  units  part  and 
to  the  tens  part  of  another  switch  SB  by  110 
primary  branches  from  its  tens  part  and  thus  lo 
would  have  220  primai"y  branches,  that  is  connec- 
tions to  switches  SB.  Each  switch  SA  would 
have  also  11  arrival  leads  and  11  departure  leads. 
Further  each  switch  SA  would  have  110  contacts 
in  its  units  parts  and  1100  contacts  in  its  tens  iC) 
parts  or  1210  contacts  in  all.  Each  switch  SB 
would  also  have  11  arrival  and  11  departure  leads 
220  primary  branches  and  1210  contacts,  1100  in 
Its  units  part  and  110  in  its  tens  part. 

In  practice  it  is  possible,  as  will  be  described  20 
next,  to  modify  the  theoretical  circuits  described 
above  so  as  to  reduce  the  total  number  of  con- 
tacts required  in  each  switch.    The  effect  of  these 
modifications  is  to  reduce  the  total  number  of 
contacts  in  each  switch  SA  to  381,  253  in  the  tens  05 
part  and  128  in  the  units  part,  and  the  number 
of  contacts  in  the  switch  SB  to  490,  352  in  the 
units  part  and  133  in  the  tens  part.   It  will  be 
noted  that  the  decrease  in  the  number  of  con- 
tacts in  one  part  of  each  switch  is  accompanied  ;;o 
by  an  increase  in  the  other  part  of  that  switch 
but  the  total  number  of  contacts  is  greatly  re- 
duced.   The  number  of  primary  branches  is 
drastically  reduced  but  the  modifications  neces- 
sitate additional  connections  between  the  switches  ,:  , 
which,  with  the  remaining  primary  branches,  re- 
sult in  a  total  of  199  connections  from  each 
switch  to  the  preceding  and  following  switch  in 
the  series. 

The  modifications  will  nov/  be  explained  with  i* 
reference  to  Figures  18A,  18B,  20C  and  20D, 
which  should  be  arranged  as  shown  at  position  0 
in  Figure  26,  and  show  the  circuits  for  the  units 
part  of  the  switch  SBo  and  the  units  part  of  the 
switch  SAo.   As  already  explained,  the  contacts  45 
shown  in  Figures  20C  and  20D  are  in  the  switch 
SAo,  and  the  table  labelled  "Switch  A"  indicates 
the  digital  settings  of  the  switch  for  which  par- 
ticular contacts  will  be  closed.    Similarly  the 
contacts  in  Figures  18A,  13B  are  in  the  switch  50 
SBo,  and  the  table  labelled  "Switch  B"  shows 
which  contacts  are  closed  in  any  particular  set- 
ting of  the  switch. 

The  arrival  wires  are  shown  at  a  and  corre- 
spond to  the  digits  0-10  as  indicated  in  the  lower  5.3 
left-hand  corner  of  Figure  20C.  The  departure 
wires  are  shown  at  i  in  the  upper  right-hand 
corner  of  Figure  18B,  and  the  digital  values  cor- 
responding to  them  are  indicated. 

If  the  digit  a  is  zero,  the  units  digit  of  the  prod-  qq 
uct  ab  is  also  zero,  so  that  the  arrival  wires  a 
can  be  connected  directly  to  the  corresponding 
departure  wires  i  by  means  of  the  contacts  io  to 
ho  which  are  closed  when  the  switch  SAo  is  set 
to  record  0.  Under  these  conditions,  the  con-  65 
tacts  a'o  to  a'lo  are  also  closed,  so  that  the  cir- 
cuit may  extend  from  the  line  ao  to  the  line  to 
from  the  line  ai  to  the  line  h  and  so  on.  The 
primary  and  secondary  branches  for  the  value 
a=0  can  thus  be  omitted.  70 

When  the  value  of  c  is  1,  the  switch  SAo  will 
close  contacts  /:o  to  kio,  and  the  contacts  a'o  to 
o'lo,  so  that  the  circuits  will  extend  over  a  group 
of  lines  k  which  constitute  the  primary  branches. 
Each  of  these  primary  branches  can  be  connected  75 


by  9  pairs  of  contacts  to  any  one  of  9  lines  Po  to 
Pis,  the  contacts  being  arranged  systematically. 
The  line  ko  corresponds  to  the  computation 
0  +  lx,  the  line  /C3  to  the  computation  3+lx  and 
so  on.  Thus,  the  line  ko  must  be  connected  to 
one  of  the  result  lines  Po  to  pa  which  correspond 
to  the  results  1-9,  the  line  k-}  must  be  connected 
to  one  of  the  lines  p3  to  pn  which  correspond  to 
the  results  4-12,  and  so  on.  Which  of  these 
various  contacts  are  closed,  as  the  result  of  the 
setting  of  the  switch  SBo  that  has  been  made, 
is  indicated  by  the  dashes  in  the  table  "Switch 
B,"  and  the  arrangement  is  such  that  each  of 
the  lines  ko  to  fcio  is  connected  to  the  appropriate 
one  of  the  lines  Po  to  pis.  Thus,  when  the  switch 
SAo  is  set  to  register  1  and  the  switch  SBo  set  to 
register  a  significant  digit  and  with  one  of  the 
leads  a  only  alive,  a  unique  circuit  will  be  estab- 
lished through  one  of  the  lines  a"'o  to  a" '10,  one 
of  the  lines  fco  to  fcio  and  one  of  the  lines  po  to 
Pis.  Similar  primary  branches  comprising  the 
lines  m,  I  and  n  are  provided  for  the  digital  val- 
ues 2,  3  and  4  of  a  respectively.  In  connection 
with  the  branches  m  and  n,  a  simplification  is 
possible  owing  to  the  fact  that  the  products  of 
the  digits  2  and  4  must  have  the  values  2,  4,  6,  8 
so  that  only  four  pairs  of  contacts  are  needed  to 
connect  each  of  the  lines  m  and  n  to  the  ap- 
propriate lines  p.  Thus,  the  contacts  which  con- 
nect the  line  mo  to  the  line  pi  to  give  the  result 
2  are  closed  both  when  the  digital  value  of  b  is  1 
and  when  it  is  6,  since  the  units  digit  of  the  prod- 
uct 2x1  and  of  the  product  2X6  is  2  in  both 
cases. 

The  manner  in  which  circuits  are  established 
when  the  digit  a  is  6,  7,  8  or  9  is  based  upon  the 
following  considerations.  If  the  units  digit  of  a 
product  ab  is  y.  the  units  digit  of  the  product 
(10-a)  b  is  10-y.  The  truth  of  this  can  be  shown 
by  the  following  demonstration.  Let  x  be  the  tens 
digit  of  the  product  ab  so  that  ab=lOx+y  then 
(10— a)b=10b-aib=10b— (lOx-l-y)  =10  (b— x— 1) 
+  (10—2/).  Thus  the  tens  digit  of  the  product 
(10— a)  b  is  (b— X— 1)  and  the  units  digit  is  10— y. 
In  other  words  the  units  digit  of  the  product  of 
two  digits  is  the  complement  of  the  imits  digit  of 
the  product  of  the  complement  of  one  of  those 
two  digits  multiplied  by  the  other  digit.  Further, 
the  sum  of  the  complements  of  the  two  digits  is 
equal  to  the  difference  between  20  and  the  sum 
of  the  two  digits.  Thus  (10— s)+(10— y)  = 
20-(s+2/). 

The  digit  9  is  the  complement  of  1,  the  digit  8 
is  the  complement  of  2,  the  digit  7  is  the  comple- 
ment of  3  and  the  digit  6  is  the  complement  of  4. 
With  the  present  circuits  the  same  connections 
between  the  lines  a'"  and  k  are  established  both 
for  1  and  9.  The  lines  1  are  connected  to  the 
lines  a'"  both  for  the  digits  3  and  7.  The  lines 
7n  and  71  are  used  in  the  same  manner  for  the 
digits  2  and  8  and  for  the  digits  4  and  6  respec- 
tively. 

Thus  when  the  switch  SAo  is  set  to  register  6, 
7,  8  or  9,  it  will  establish  the  same  circuit  con- 
nections from  the  lines  a'"  to  the  lines  p  as  when 
it  is  set  to  register  4,  3,  2  or  i  respectively  and 
these  connections  will  serve  to  complete  a  circuit 
corresponding  to  the  complement  of  the  units 
digit  of  the  product  instead  of  that  corresponding 
to  the  units  digit  of  the  product.  Further  when 
the  switch  SAo  is  set  to  represent  6,  7,  8  or  9,  it 
will  close  the  contacts  a"  and  cormect  the  lines  a 
to  the  lines  a'"  in  inverted  order  so  that  the  line 
a'"  which  is  alive  corresponds  to  the  complement 
of  the  digit  represented  by  the  line  a  which  is 
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alive.  Thus  the  complement  of  the  digit  s  will 
be  added  to  the  complement  of  the  units  digit  y 
of  the  result  and  the  line  v  wliich  is  alive  will 
correspond  to  the  difference  between  20  and  the 
required  result  digit. 

The  lines  p  are  connected  to  the  departure 
lines  i  by  means  of  two  groups  of  contacts  -p  of 
the  switch  SAo.  The  left-hand  group  of  contacts 
Pa  to  p8  are  closed  when  the  switch  SA  is  set  to 
record  1,  2,  3  or  4  and  serve  to  connect  the  lines 
po  to  ps  to  the  lines  h  to  zg  respectively.  The  lines 
po  to  p8  correspond  to  the  digits  1  to  9  of  the  re- 
sult and  are  therefore  connected  directly  to  the 
required  lines  i.  The  line  P9  which  corresponds  to 

10  is  permanently  connected  to  the  line  iio  since 
the  result  10  is  always  equal  to  10  whether  it  is 
the  true  number  or  the  complement  of  the  true 
number. 

When  the  result  is  a  complement,  the  line  pis, 
will  correspond  to  the  complementary  result  19 
and  therefore  to  the  true  result  20—19=1.  The 
contacts  pis  of  the  righthand  group  pio  to  pis 
serve  therefore  to  connect  the  line  pis  to  the  line 
h.  This  right-hand  group  of  contacts  pio  to  pis  is 
closed  when  the  switch  SAo  is  set  for  6,  7,  8  or  9. 
The  other  lines  pio  to  pn  are  similarly  connected 
so  that  the  complementary  result  represented  by 
the  energised  line  pio  to  pis  is  converted  into  a 
true  result  represented  by  an  energised  line  fi 
to  iio. 

The  above  is  explained  as  to  how  the  imits 
digit  required  is  arrived  at  when  the  sum  (s+ab) 
is  10  or  less.  If  the  sum  is  more  than  10  and  is 
a  true  amount,  one  of  the  lines  pio  to  pis  will  be 
alive  and  this  line  must  be  connected  to  the 
appropriate  line  po  to  ps  so  as  to  complete  the 
circuit  through  the  proper  departure  line  h  to  io. 
For  this  purpose  a  commutator  is  provided  which 
is  shown  to  the  right  of  the  lines  p  in  Figure  20D 
and  comprises  a  plurality  of  segments  designated 
0  to  8  and  10  to  18  cormected  each  to  the  corre- 
sponding line  po  to  ps  and  pio  to  pis  and  two 
rows  of  bridging  contacts  labelled  "base  10"  and 
"base  11".  The  bridging  contacts  labelled  "base 
.10"  bridge  the  contacts  when  the  calculation  is 
proceeding  on  the  decadal  notation  and  serve  to 
connect  the  line  pio  corresponding  to  the  result 

11  to  the  line  po  corresponding  to  the  result  1 
and  so  on.  When  the  calculation  is  proceeding 
on  the  hendecadal  notation  the  bridging  contacts 
labelled  "base  11"  bridge  the  contacts  0  to  18 
and  connect  the  line  pu  corresponding  to  12  to 
the  line  po  corresponding  to  1  and  so  on.  Thus 
the  result  computed  by  the  switch  parts  SAo  and 
SBo  under  consideration  will  be  expressed  in  the 
decadal  or  the  hendecadal  notation  and  carried 
forward  to  the  next  pair  of  switch  parts.  The 
same  commutator  serves  to  make  the  proper  con- 
nections when  the  result  is  a  complement  of  a 
simi  more  than  10  but  in  this  case  the  connections 
will  arrive  through  one  of  the  lines  po  to  ps  and 
will  leave  through  one  of  the  lines  pio  to  pis 
instead  of  vice  versa.  It  will  be  appreciated  that 
only  one  of  these  two  groups  of  lines  p  can  be 
connected  to  the  group  of  lines  i  so  that  only  one 
circuit  can  be  completed. 

In  the  above  description  it  was  assumed  that 
the  digit  b  v/as  a  significant  digit.  If  the  digit  b 
is  0  the  setting  of  the  switch  SBo  causes  the  con- 
tacts k,  I,  m  and  n  opposite  the  left-hand  part 
of  the  table  headed  Switch  B  to  be  closed  so  as  to 
connect  whichever  of  the  lines  fc,  I,  m  or  n,  that  is 
alive  to  a  line  g.  The  effect  of  this  connection 
is  that  when  the  digit  a  is  not  0,  each  arrival  line 
a  is  connected  to  the  line  q  for  the  same  digit. 


If  the  digit  a  is  1,  2,  3  or  4,  the  left-hand  group 
of  contacts  qo  to  qio  of  the  switch  SAo  will  be 
closed  and  will  connect  the  lines  go  to  gio  each  to 
the  corresponding  line  zo  to  iio  so  that  each  line  a 
will  be  connected  to  the  corresponding  line  i, 
which  is  correct  since  tlie  product  ah  is  zero. 
If  the  digit  a  is  6,  7,  8  or  9,  the  setting  of  the 
switch  SAo  will  connect  the  lines  a  to  the  lines  a'" 
in  inverted  order  so  that  the  lines  a  will  be  con- 

10  nected  to  the  lines  q  in  inverted  order  also.  In 
view  of  this  the  switch  SAo  is  arranged  to  close 
the  right-hand  group  of  contacts  go  to  gio  when 
the  digit  a  is  6,  7,  8  or  9  so  as  to  invert  the  con- 
nections between  the  lines  q  and  the  lines  i  and 

] .-,  correct  inversion  between  the  lines  a  and  the  lines 
a'". 

If  the  digit  a  is  even  e  nd  the  digit  b  is  5.  their 
units  product  is  necessarily  zero.  The  switch 
SBo  is  therefore  arranged  lO  cicse  the  contacts 

OQ  Too  'o  mio  and  na  to  nit  whvn  i*.  is  set  to  record  5. 
Since  one  or  oUier  i  f  the  two  gr,  up.-<  of  lines  vi 
and  n  is  includ-d  In  tiie  circuit  when  the  digit  a 
is  even,  this  will  have  the-  result  of  connecting 
lines  a  to  the  lines  q  wherievor  the  digit  c  is  even 

o-  and  the  digit  b  is  5.  The  case  where  the  digit  a 
is  odd  and  the  digit  b  is  5  is  taken  care  of  by  the 
contacts  k  and  Z  of  the  sv/itch  SEo  in  the  manner 
previously  described. 

Finally,  when  the  digit  a  is  5  the  units  digit  of 
,  the  product  will  be  0  if  the  digit  b  is  even  and 
5  if  the  digit  b  is  odd.  V/hen  the  switch  SAo  is 
set  for  5  it  closes  the  contacts  Oo  to  Oio  to  estab- 
lish circuit  through  a  group  of  lines  O  which  can 
be  connected  to  the  lines  p  in  the  proper  manner 

;  ,  on  the  closure  in  Figure  ISA  of  a  group  of  con- 
tacts Oo  to  Oio  of  the  switch  SBo.  These  contacts 
are  closed  whenever  the  digit  b  is  odd.  It  will  be 
noted  that  the  contacts  a"  ars  closed  when  the 
switch  SAo  is  set  for  5  so  that  the  result  obtained 

4  i  is  a  complementary  result.  It  is  therefore  con- 
verted into  the  true  result  in  the  same  way  as 
when  the  digi^  o.  is  6,  7,  8  or  9.  When  the  digit 
b  is  even,  a  group  of  contacts  Oo  to  O;o  of  the 
switch  SBd  (Figure  ISB)  is  closed  and  serve  to 

45  connect  the  lines  Oo  to  Oio  to  the  lines  to  to  iio 
in  the  proper  manner,  allowance  being  made  for 
the  fact  that  the  contacts  a"  are  closed  so  that 
each  line  a  is  connected  to  the  corresponding 
line  i. 

50  The  construction  cf  all  the  switches  SA  is  the 
same  and  the  constructicn  of  all  the  switches  SB 
is  the  same,  so  that  the  explanation  just  given  in 
connection  with  Figi'res  18A,  IBB,  2CC  and  20D 
serves  also  for  the  co-operation  of  the  units  parts 

55  of  the  switches  SAi,  SBo  and  SAo,  SBi  which  occur 
in  position  !  and  involve  Figures  18A,  18B,  21C, 
21D  p.nd  19A,  i9B,  20C  and  20D  respectively,  for 
the  co-operation  of  the  units  parts  of  the  switches 
SA2,  SBo  and  SAi,  SBi  which  occur  in  position  2 
and  involve  Figures  ISA,  181),  22C,  22D  and  19A, 
19B.  21C  and  21D  respectively,  and  for  the  coop- 
ers tion  of  the  units  parts  of  the  switches  SA2,  SBi 
which  occurs  in  position  j  and  irivolves  Figures 
19A,  19B,  22c  and  22D.  In  other  words.  Figures 
18A  and  19A  are  identical  as  are  also  Fig-ures  18B 
'  and  19B;  20C,  21C  and  22C;  20D,  21D  and  22D. 
Turning  now  to  the  ca.;e  when  the  tens  part 
cf  a  switch  SB  is  followed  by  tiie  tens  part  of 
a  switch  SA,  and  taking  n.s  an  example  the  co-op- 
craticn  cf  the  tens  pait  of  rhe  switch  SBo  with 
the  tens  part  of  the  switch  SAo,  which  occurs  in 
position  !  and  involves  Fisures  12C,  ISD,  20A  and 
203  arranged  in  the  order  shown  in  Figure  26, 
position  I,  the  current  will  arrive  by  a  v;ire  i  (Fig- 

75  ure  18C')  of  the  switch  SBo  and  depart  by  a  wire  a 
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of  the  switch  SAo.  If  the  digit  b  is  0  or  1,  the  tens 
digit  of  the  product  ah  will  necessarily  be  0  and 
therefore  the  sum  of  the  tens  digit  of  the  product 
ab  and  the  digit  s  introduced  through  the  wire  i 
will  be  equal  to  the  digit  s.  Thus  the  switch  SBo 
is  arranged  to  close  its  contacts  ao  to  aio  when  it 
is  set  to  represent  0  or  1  and  to  connect  the  lines  i 
directly  to  the  lines  a  in  the  normal  order. 

When  the  digit  b  is  2,  3  or  4  the  switch  SEo  will 
connect  the  lines  i  to  groups  of  lines  d,  e,  or  / 
respectively.  The  switch  SAo  will  connect  the  ap- 
propriate group  of  lines  d,  e  or  /  to  lines  c  of 
which  there  are  14.  These  lines  return  to  the 
switch  SBo  and  are  connected  by  the  switch  SBo 
to  lines  Co  to  an  by  the  contacts  co  to  cn.  These 
lines  correspond  to  the  results  from  o  to  13  in 
value  and  the  lines  cio  to  an  are  connected,  in 
accordance  with  the  hendecadal  or  the  decadal 
notation  and  by  the  commutator  indicated  below 
them,  to  the  lines  ao  to  03  in  the  same  manner 
as  was  previously  described  with  reference  to  Fig- 
ures 18A,  18B,  20c  and  20D.  The  circuits  are 
similar  to  those  described  with  reference  to  Fig- 
ures 18A,  18B,  20c  and  20D  for  the  digits  1  to  4 
except  that  they  are  arranged  to  effect  the  ad- 
dition of  the  tens  digit  of  the  product  to  the  digit 
introduced  from  the  earlier  switches  instead  of 
units  digit  of  the  product. 

When  the  digit  b  is  5,  the  switch  SBo  connects 
the  lines  i  to  lines  ff  which  are  connected  by  the 
switch  SAo  to  lines  ao  to  an  in  the  appropriate 
manner  and  these  lines  are  connected  to  the  de- 
parture lines  Co  to  flio  through  the  notation- 
changing  commutator  or  directly  in  the  manner 
described  previously.  If  the  switch  SBo  is  set  for  9, 
the  contacts  i"  will  be  closed  instead  of  contacts  i' 
and  the  lines  i  will  be  connected  in  the  switch 
in  the  complementary  manner  instead  of  the  di- 
rect manner.  The  switch  SBo  will  also  close  its 
contacts  ho  to  /no  so  as  to  connect  the  lines  h 
to  the  lines  i  and  the  lines  h  will  be  systemati- 
cally connected  to  the  lines  ao  to  ais  in  accordance 
with  the  values  of  the  tens  digits  of  the  various 
products  but  the  connections  will  be  so  made  as 
to  allow  for  the  fact  that  the  lines  i  are  connected 
in  a  complementary  manner.  For  example,  the 
line  ho  which  is  connected  to  the  line  ho  will  be 
connected  to  the  line  aio  and  not  the  line  ao  when 
the  switch  SAo  is  set  for  0.  The  contacts  h  of  the 
switch  SAo  are  arranged  to  give  the  complement 
of  the  tens  digit  and  this  digit  is  added  to  the 
complement  of  the  digit  introduced  by  the  lines  i; 
the  complementary  is  then  reconverted  back  to 
its  proper  form. 

TTie  circuits  established  when  the  digit  b  is  6, 
7  or  8  are  based  upon  the  following  considerations. 
If  bi  and  b2  are  complementary  digits,  x  is  the 
tens  digit  of  the  product  bixai,  y  is  the  tens 
digit  of  the  product  baXai  and  z  is  the  tens  digit 
of  the  product  9ai  then  x+y=z.  For  example,  if 
2  and  8  are  the  complementary  digits  bi  and  b2 
and  ai  7;  X  will  equal  1.  since  twice  7  is  14; 
will  equal  5,  since  8x7=56;  2  will  equal  6,  since 
9x7=63.  1+5=6.  When  the  digit  b  is  6,  7  or 
8,  the  contacts  i"  of  the  switch  SBo  are  closed  so 
that  the  circuit  established  will  correspond  to  s 
where  s  is  the  digit  corresponding  to  the  energised 
line  i.  In  addition  the  circuit  will  include  one 
of  the  lines  d,  e  or  f  corresponding  to  the  com- 
plement of  the  digit  which  the  switch  SBo  is  set 
to  represent.  Thus,  if  the  switch  SBo  is  set  to 
represent  bi  and  the  switch  SAo  is  set  to  repre- 
sent ci,  the  circuit  established  will  correspond 
to  ai,  b2  where  b2  is  the  complement  of  bi.  The 
required  result  is  s+x  but  the  circuits  established 


will  correspond  to  —s-\-y.  The  circuit  will  in- 
clude the  lines  co  and  cn  which  are  connected  by 
the  row  of  contacts  h  of  the  switch  SBo  'Figure 
18D) .   This  row  of  contacts  h  are  closed  when 

5  the  switch  is  set  to  record  6,  7  or  8.  The  circuits 
continue  in  exactly  the  same  way  as  when  the 
switch  SBo  was  set  to  represent  9  except  that  in- 
stead of  the  line  corresponding  to  the  comple- 
ment of  s,  or  to  —s,  being  rendered  alive  by  being 

10  connected  to  the  alive  line  i,  the  line  h  corre- 
sponding to  (— s+y)  is  rendered  alive  by  being 
connected  to  the  alive  line  c.  As  previously  ex- 
plained the  contacts  h  of  the  switch  SAo  serve 
to  select  the  lines  corresponding  to  the  comple- 

15  ment  of  the  tens  digit  of  9  times  the  digit  for 
which  the  switch  SAo  is  set.  Since  the  switch 
SAo  is  set  to  represent  the  digit  ai  the  circuit 
completed  will  correspond  to  (— s+y— 3)  where  z 
is  the  tens  digit  of  the  product  9ai  as  before. 

20  Now  y—z=—x  so  that  the  connection  corresponds 
to  — s— X  or  —(s+x).  As  previously  explained 
the  contacts  h  of  the  switch  GAo  correct  for  the 
fact  that  the  result  is  in  a  complementary  form 
so  that  the  circuit  selected  is  the  correct  one 

05  namely  that  corresponding  to  (s+x). 

Finally,  when  the  switch  SAo  is  set  to  register 
5,  special  circuits  are  completed  when  the  switch 
SBo  is  set  for  6,  7,  8  or  9.  Tliese  circuits  are  com- 
pleted through  the  group  of  wires  b  and  need  no 

;!0  special  explanation. 

The  explanation  just  given  in  connection  with 
Figures  18C,  18D,  20A  and  20B  serves  also  for  the 
cooperation  of  the  tens  parts  of  the  switch  SBo, 
SAi  and  SBi,  SAo  which  occur  in  position  2  and 

:i5  involves  Figures  18C,  18D,  21A,  21B  and  19C,  19D, 
20A  and  20B  respectively,  for  the  co-operation  of 
the  tens  parts  of  the  switches  SBo,  SA2  and  SBi, 
SAi  which  occur  in  position  3  and  involve  Figures 
18C,  18D,  22A,  22B  and  19C,  ISD,  21A  and  21B 

40  respectively,  and  for  the  co-operation  of  the  tens 
parts  of  the  switches  SBi,  SA2  which  occurs  in 
position  4  and  involves  Figures  19C,  19D,  22A  and 
22B.  In  other  words,  Figures  18C  and  19C  are 
identical  as  are  also  Figures  18D,  19D;  20A,  21A 

45  and  22A;  20B,  21B  and  22B. 

A  complete  connection  table  for  the  sv/itches 
SA  is  shown  in  Figure  27  while  Figure  28  is  a 
similar  table  for  the  switches  SB.  In  these  tables 
each  lead  is  designated  by  a  letter  which  is  shown 

50  to  the  left  of  the  table  and  a  figure.  It  will  be 
noted  that  the  tables  are  divided  into  groups  and 
connections  are  made  by  the  svv'itch  between  the 
leads  occurring  in  a  vertical  column  in  each  group 
of  the  table  but  not  between  the  leads  in  two  dif- 

0.5  ferent  groups  of  the  table.  Whether  or  not  a 
connection  is  made  between  a  pair  of  leads  oc- 
curring in  the  same  table  depends  upon  the  set- 
ting of  the  switch  and  is  indicated  by  the  dashes 
in  the  left-hand  part  of  the  table.    This  part  of 

(50  the  table  is  divided  into  ten  vertical  columns  cor- 
responding to  the  ten  possible  positions  of  the 
switch.  If  a  dash  occurs  in  a  column  opposite  a 
horizontal  line  of  leads  in  the  right-hand  part,  a 
connection  can  be  made  to  any  of  those  leads. 

65  Two  leads  occurring  in  a  vertical  column  will  be 
connected  together  in  a  particular  setting  of  the 
switch  if  dashes  occur  opposite  both  those  leads 
in  the  column  corresponding  to  that  setting  of 
the  switch.   For  example,  in  position  3  of  tlie 

70  switch  SA,  the  leads  Co,  do  and  eo  (Figure  4)  are 
connected  together,  the  leads  ci,  di,  ei  and  /o  are 
connected  together,  the  leads  C2,  di,  €2  and  /i 
are  connected  together  and  so  on.  In  position  4, 
on  the  other  hand,  the  leads  co  and  do  will  be 

75  connected  together,  the  leads  ci,  di,  eo  and  /o 
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will  be  connected  together  and  so  on.  It  will  be 
noted  that  many  of  the  leads  are  duplicated. 
This  is  of  course  merely  diagrammatic  in  order 
that  the  connections  established  in  the  various 
positions  may  be  made  apparent.  For  example, 
the  leads  eo  to  eio  are  shown  3  times.  This  is  be- 
cause in  the  positions  0,  ! ,  2,  and  3  they  have  to  be 
connected  respectively  to  the  lines  co  to  c:o,  in 
the  positions  4,  5  and  6,  they  have  to  be  con- 
nected to  the  lines  ci  tC'  cii,  and  in  the  positions 
6,  7,  8  and  9,  they  have  to  be  connected  to  the 
lines  C2  to  ci2.  These  three  different  schemes  cf 
connections  have  been  shown  by  repeating  the 
line  three  times  in  different  relative  positions  to 
the  lines  c  and  by  providing  dashes  in  tlie  appro- 
priate columns  to  the  left  of  the  table. 

One  method  of  materialising  these  tables  will 
be  explained  as  applied  to  group  I  of  Figure  27. 
In  this  method  each  designation  comprising  the 
letter  d,  e  or  f  and  a  number  shown  in  the  table 
denotes  a  pair  of  contacts  connected  between  the 
line  having  the  same  designation  and  the  line  co 
to  Ci3  at  the  head  of  the  column  containing  the 
designation.  Thus,  there  are  tv;o  sets  of  eleven 
contacts  da  to  d\o.  One  set  connects  the  line  do 
to  the  line  co  and  so  on,  and  the  other  the  line  da 
to  line  ci  and  so  on.  The  first  set  are  closed  for 
the  positions  0  to  4  of  the  switch  and  the  second 
set  for  the  positions  5  to  10.  In  the  same  way 
there  are  three  groups  of  contacts  eo  to  eio  and 
four  groups  of  contacts  /o  to  /lo.  This  is  the 
method  of  showing  the  contacts  adopted  in  Fig- 
ures 18A  to  22D  inclusive  but  is  not  the  only 
method  or  necessarily  the  best  method. 

The  system  of  connections  shown  in  Figures  27 
and  28  produce  exactly  the  same  results  as  those 
shown  in  Figures  18A  to  22D  inclusive  but  are  not 
absolutely  identical.  The  principal  difference  is 
that  in  Figures  18A  to  22D  the  contacts  a'  and  a" 
are  provided  for  the  purpose  cf  obtaining  the 
complement  of  the  digit  inti'oduced  whereas  in 
Figure  27  the  same  result  is  obtained  by  providing 
two  alternative  methods  cf  connection  between 
the  lines  a  and  fc,  a  and  I,  a  and  m,  a  and  n.  One 
of  these  methods  of  connection  is  a  direct  method 
and  the  other  is  an  inverted  method.  The  effect 
of  the  connections  shown  in  Figure  27  is  that  in- 
stead of  providing  the  contacts  a'  £nd  a"  there 
will  be  provided  duplicate  contacts  k,  1,  m  and  n 
for  connecting  the  corresponding  wires  to  the 
wires  in  an  inverted  manner  instead  of  a  direct 
manner.  It  will  be  noted  that  the  arrangements 
shown  in  Figure  20C  result  in  an  economy  since 
only  two  sets  of  contacts  are  required  instead  of 
four.  In  a  similar  manner  the  contacts  i  and  i' 
of  Figure  18C  replace  the  alternative  connections 
d,  e,  and  /  shown  in  Figure  28. 

The  98  leads  of  each  switch  SA  denoted  in  Fig- 
ure 27  by  the  reference  letters  a  to  h,  excluding 
the  leads  an  to  ais  which  are  internal  leads,  are 
connected  to  the  correspondingly  lettered  leads 
of  the  switch  SB  as  shov^n  in  Figure  28.  The  1 0 1 
leads  of  the  same  switch  SA  denoted  in  Figure  27 
by  the  reference  letters  i  to  q.  but  excluding  the 
leads  ii6  to  ii9  which  are  internal  leads,  are  con- 
nected to  the  corresponding  lettered  leads  of  an- 
other switch  SB.  These  connections  are  effected 
by  means  of  a  com.mutator  so  as  to  connect  the 
switches  together  in  a  different  ordered  series  at 
each  stage  of  the  calculation.  The  arrangement 
of  this  commutator,  shown  at  29  in  Figure  llA, 
will  be  described  later. 

The  wiring  for  each  of  the  switches  SD  is  shown 
in  Figure  23.  The  switch  receives  current  from 
the  line  a  or  the  line  i  which  is  alive  and  corre- 


sponds to  the  units  digit  of  the  sum  of  all  the 
units  and  tens  product  digits  which  are  summed 
at  a  particular  stage  of  the  computation.  The 
function  of  the  switch  SD  is  to  subtract  this  digit 
from  the  digit  which  is  registered  by  the  setting 
of  the  switch.  Tlie  switch  closes  a  group  of 
eleven  contacts  in  each  of  its  positions  so  as  to 
connect  each  line  a  or  i  to  one  of  ten  lines  co  to 
cio  corresponding  to  the  difference  between  the 

K)  two  digits  if  the  digit  recorded  by  the  switch  SD 
is  the  larger.  For  example,  if  the  switch  is  set  to 
record  5  and  the  alive  line  a  or  t  represents  3,  the 
circuit  will  be  completed  through  the  hne  labelled 
as  or  23,  the  diagonal  line  labelled  3  and  the  line 

15  C2.  If  the  digit  represented  by  the  switch  SD  is 
the  smaller,  it  is  necessary  to  subtract  the  digit 
represented  by  the  line  a  or  i  from  ten  plus  the 
digit  represented  by  the  setting  of  the  switch  if 
the  calculation  is  proceeding  on  the  decadal  no- 

20  tation  and  from  eleven  plus  the  digit  represented 
by  the  setting  of  the  switch  if  the  calculation  is 
proceeding  on  the  hendecadal  notation.  There 
are  thus  two  possible  values  of  the  result  digit  un- 
der the  latter  condition  and  the  circuit  continues 

25  from  the  line  a  or  i  through  one  of  the  lines  cio 
to  ci9  and  hence  through  the  notation-controlling 
commutator  and  either  through  the  segments 
marked  base  10  or  the  segments  marked  base  II 
to  the  lines  co  to  cg.    For  example,  if  the  switch 

OQ  SD  is  set  for  5  and  the  digit  to  be  subtracted  is  7 
the  circuit  will  include  the  line  ai,  the  diagonal 
line  labelled  7,  the  line  cn  and  then  either  the 
line  C8  or  the  line  eg.  The  first  case  corresponds 
10-1-5—7  on  the  decadal  notation  and  the  second 

35  case  to  11-1-5—7  on  the  hendecadal  notation. 

The  connection  table  for  the  switches  SD  is 
shown  in  Figure  29.  The  switches  SD  are  con- 
nected as  follows.  The  leads  io  to  no  of  the  switch 
SDo  (Figure  11  A)  are  permanently  connected  re- 

40  spectively  to  the  corresponding  leads  w  to  iio  of  the 
switches  SBo.  The  switch  SDi  is  cormected  in 
the  same  way  to  the  switch  SBi  and  so  on  up  to 
the  switch  SDn,  the  switch  SBn  being  the  switch 
for  the  highest  denomination  of  the  factor  B. 

45  The  leads  ao  to  aio  of  the  switch  SD(n+ji  are  per- 
manently connected  to  the  corresponding  leads 
of  the  switch  SAo,  the  switch  SD(n+2i  is  connected 
to  the  switch  SAi  and  so  on. 

As  already  explained,  Figure  26  is  a  key  diagram 

."tO  showing  the  order  in  which  Figures  18A  to  23  in- 
clusive are  arranged  to  enable  circuits  to  be  traced 
through  in  the  five  positions  0  to  4.  and  the  cir- 
cuits established  by  the  switches  for  a  numerical 
example  7538— (48x62)  =4562  will  now  be  indi- 

55  cated: 

Position  Oa  (decadal  notation) 

Current  enters  2GC  by  ao,  a"'io.  mio  (SAo=8) 
to  (8A,  pi3  rSB=2)  through  183  to  20D,  ie 
(SAo=8)   through  I8B  to  23,  C2  (SDo=8), 
60     result   2 

Position  Ob  (hendecadal  notation) 

The  circuit  in  this  position  is  unchanged,  re- 
sult  2 

Position  la 

Current  enters  2IC  by  ao,  m  (SAo=4)  to  18A, 
pi  (SBo=2)  through  I8B  to  2ID,  is  (SAi=4) 
through  I8B  to  (8C,  da  (SBo=2)  to  2  OA,  eg 

70  (SAo=8)  through  20B  to  I8D,  ag  (SBo=2) 
through  20B  to  20C,  a"'i,  mi  (SAo=8)  to 
I9A.  p>  (SBi=6)  to  20D  through  notation- 
changing  commutator  to  P12,  ii  (SAo=8) 
through  (SB  to  23,  C13  (SDi=3)  through  no- 

75     tation-changing  commutator  to  cs,  result  6 
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Position  lb 

The  circuit  in  this  position  is  the  same  as  for 
position  la  up  to  the  first  notation-changing 
commutator  (on  Figure  20D)  which  makes 
a  connection  to  pu,  is  (SAo=8)  through  I9B 
to  23,  ci2  (SDi=3)  through  notation-chang- 
ing commutator  to  cs,  result  8 

Position  2a 

Current  enters  22C  by  aa,  a" '2,  i2  (SA2=0) 
through  22D  and  (8B  to  rSC,  d2  (SBo=2)  to 
2 (A,  C2  (SAi=4)  through  2 IB  to  I8D,  02 
(SBo=2)  through  2  IB  to  2IC  a" '2,  ?i2 
(SAi=4)  to  I9A,  P5  (SBi=6)  through  I9B  to 
2 ID,  in  (SAi=4)  through  I9B  to  I9C,  /4 
fSBi  =  6)  to  20A,  C7  (SAo=8)  through  20B  to 
I9D,  hi  (SBi=6)  through  I9C  and  13D  to 
20B,  aio  (SAo=8)  to  23,  cu  (SD2=5)  through 
notation-changing  commutator  to  a,  re- 


suit   5  20 

Position  2b 

The  circuit  in  this  position  is  the  same  as  for 
position  2a  up  to  the  notation-changing  com- 
mutator in  Figure  23  which  makes  a  connec-  25 
tion  to  C6,  result  6 

Position  3a 

Current  enters  ISC  by  ii,  di  fSBo=2)  to  22A, 
ci  (SA2=0)  through  22B  to  I8D,  ai  (SBo=2)  ?,o 


through  22B  to  22C,  a"'i  (SA2=0)  to  22D, 
ii  (SA2=0)  through  I9B  to  I9C,  fa  (SBi=6) 
to  2IA,  Cio,  (SAi=4)  to  I9D,  hio  (SBi=6) 
through  I9C  and  I9D  to  2 IB,  03  (SAi=4)  to 
23,  C4  (SD3=7),  result  4  35 

Position  3b 

The  circuit  in  this  position  is  the  same  as  for 
position  3a,  result  4 

Position  4  (decadal  only) 

Current  enters  I9C  by  io,  fo  (SBi=6)  to  22 A, 
Co  (SA2=0)  through  22B  to  I9D,  ho  (SBi=6) 
through  I9C  and  I9D  to  22B,  aio  (SA2=0) 
through  notation -changing  commutator  to  45 
ao,  result  0 

The  commutator  209  (Figure  1)  which  controls 
the  various  connections  in  accordance  with  the 
stage  of  the  operation  rotates  continuously 
through  a  quarter  revolution  for  each  calculation 
to  perfoim  the  following  functions: 

(1)  To  establish  the  different  series  of  switches 
appropriate  to  each  stage  of  the  calculation  in 
turn  by  connecting  the  various  leads  of  each 
switch  to  the  corresponding  leads  of  two  other 
switches  on  either  side  of  it  in  the  series. 

(2)  For  the  first  stage  it  must  connect  the  lead 
ao  of  the  switch  SAo  to  the  source  of  current,  and 
for  the  succeeding  stages  it  must  connect  the 
single  contact  20  (Figure  llA)  of  the  appropriate  (30 
differential  switch  DSo,  DSi,  DS2  or  DS3  to  the 
source  of  current. 

(3)  At  each  stage  of  the  operations  it  must  ad- 
just the  circuits  first  to  give  the  result  on  the 
decadal  notation  and  then  on  the  hendecadal  65 
notation. 

(4)  Finally,  it  must  connect  the  departure  lines 
Co  to  Cio  of  each  switch  SDo,  SDi  etc.  to  the  cor- 
responding leads  of  the  two  indicators  for  the  cor- 
responding denomination  of  the  result  register  70 
and  these  connections  must  first  be  made  to  the 
leads  of  the  decadal  indicator  and  then  to  the 
leads  of  the  hendecadal  indicator. 

All  these  functions  are  carried  out  by  the  single 
complex  commutator  209,  but  to  enable  the  op-  75 


eration  to  be  more  readily  followed  the  com- 
mutator has  been  divided  into  parts  in  the  dia- 
gram of  Figures  11 A  and  IIB. 

The  commutator  part  2G  for  carrying  out  the 
function  (2)  has  already  been  described  with  ref- 
erence to  Figure  1,  and  commutators  for  carrying 
out  the  function  (3)  have  been  referred  to  in 
connection  with  Figures  18A  to  23  inclusive.  On 
Figures  UA  and  IIB  all  the  commutators  are 
shown  diagrammatically  and  these  figures  will 
now  be  further  explained. 

On  the  right  hand  side  of  Figure  IIB  are  the 
indicators  of  the  result  register  which,  as  already 
described,  co-operate  in  pairs  to  actuate  the  dif- 
ferential switches  DSo  to  DS3  shown  on  the  left 
hand  side  of  Figure  11  A.  These  differential 
switches  co-operate  with  the  commutator  26  in 
the  upper  left  hand  corner  of  Figure  11 A  to  con- 
nect the  positive  pole  of  the  source  of  current  to 
the  appropriate  input  lead  of  the  first  switch  of 
each  series.  The  switches  SAo,  SAi  and  SA2  are 
grouped  together  at  the  bottom  of  Figure  11 A  and 
are  each  represented  by  two  rectangles,  for  the 
units  and  tens  parts  respectively,  joined  by  an 
arrival  line  ao.  These  lines  ao  are  selected  as 
typical  of  the  eleven  arrival  lines  ao  to  aio  of  the 
switches  SA.  In  a  similar  manner  the  switches 
SBo  and  SBi  are  represented  at  the  top  of  Figure 
llA  by  pairs  of  rectangles  joined  by  typical  ar- 
rival lines  io. 

The  switches  SDo,  SDi,  SD2  and  SD3  are  shown 
as  rectangles  arranged  in  a  vertical  group  in 
the  upper  right  hand  corner  of  Figure  11  A.  In 
the  first  stage  of  the  operations  the  switch  SBo 
is  followed  by  the  switch  SDo  (see  Figure  15) 
and  this  is  indicated  by  the  typical  line  io  con- 
necting the  switch  SBo  to  the  switch  SDo.  In 
the  second  stage  of  the  operations  the  switch 
SBi  is  followed  by  the  switch  SDi  (see  Figure 
16)  and  this  is  indicated  by  the  typical  line  io 
connecting  the  sv/ltch  SBi  to  the  switch  SDi. 
Similarly,  in  the  third  and  fourth  stages  the 
switches  SAn  and  SAi  are  followed  by  the  switches 
SE>2  and  SD3  respectively,  and  the  connections 
are  indicated  by  the  typical  lines  ao.  As  already 
exolained,  for  the  fifth  stage  no  switch  SD  is  re- 
auired,  and  the  typical  line  co  from  the  switch 
SA2  is  therefore  shown  proceeding  direct  to  the 
upper  part  of  the  commutator  27  which  connects 
^his  line  and  the  typical  lines  Co  from  the 
switches  SD  alternately  to  the  appropriate  result 
lines  ORo,  ORi,  OR2,  OR3  and  OR4  of  the  decadal 
result  indicators  and  to  the  appropriate  result 
line-  OR'o.  OR'i,  OR'2  and  OR'3  of  the  hen- 
decadal result  indicators.  The  lines  Ci  to  Cio 
and  a  I  to  aio  from  the  switches  SD  and  SA2 
proceed  in  a  similar  manner  to  the  commutator 
27  but  are  not  completely  shown.  The  lines  Ci 
^^  C.3  and  ni  to  as  are  omitted  entirely,  but  the 
commutator  ends  of  the  lines  as,  Co,  a-o.and 
Cm  are  shown. 

In  the  first  part  of  the  first  stage  of  the  oper- 
ations the  commutator  27  is  in  the  position  shown 
in  Figure  IIB  and  connects  the  lines  Co  to  Co 
from  the  switch  SDo  to  the  result  lines  ORo 
to  9Rn  of  the  units  decadal  indicator  UD  in  the 
manner  shown  for  the  lines  Co  and  ORo.  Of 
the.^e  connections  only  the  first  indicated  by  a 
hf^avy  line,  and  last  are  shown.  For  the  second 
part  of  the  first  stage  the  commutator  27  is 
advanced  one  step  in  the  direction  of  the  arrow 
and  then  connects  the  lines  Co  to  Cio  from  the 
swiLch  SDo  to  the  result  lines  OR'o  to  I  OR'o 
of  the  units  hendecadal  indicator  UH.  Of  these 
connections  only  the  first  and  the  last  two  are 
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shown.  For  effecting  each  of  these  connections 
a  similar  set  of  contacts  has  been  shown  on 
the  commutator  27,  but  it  will  appreciated  that 
as  the  lines  aio  and  Cio  have  only  to  be  con- 
nected to  the  hendecadal  indicators,  some  or 
the  contacts  of  the  corresponding  part  of  the 
commutator  are  redundant  and  could  be  omitted. 
For  the  first  part  of  the  second  stage  the  com- 
mutator is  advanced  a  further  step  and  then 
connects  the  lines  Co  to  Cs  from  the  switch  SDi 
to  the  result  lines  ORi  to  9Ui  of  the  tens  decadal 
indicator  TD.  The  second  part  of  the  second 
stage  and  the  subsequent  stages  follow  in  a  sim- 
ilar manner,  and  it  need  only  be  pointed  out  that 
the  last  stage  comprises  only  one  part,  m  which 
the  lines  ao  to  as  from  the  switch  SA2  are  con- 
nected to  the  result  lines  OR4  to  9R4  of  the  ten 
thousands  decadal  indicator  TTD. 

At  28  is  indicated  the  notation-changing  com- 
mutator pertaining  to  the  switches  SD.  Only 
part  of  this  commutator  is  shown,  biit  it  will 
be  understood  that  for  each  switch  SD  there  is 
a  pair  of  horizontal  rows  of  contacts  serving  to 
connect  the  lines  Cio  to  C19  leaving  the  switch 
to  the  lines  Co  to  Co  in  the  manner  explained 
in  connection  with  Figure  23. 

In  the  first  stage  of  the  operations  the  units 
part  U  of  the  switch  SAo  has  to  be  connected 
to  the  units  part  U  of  the  switch  SBo  (see  Fig- 
ure 15)  and  this  is  effected  by  means  of  the 
commutator  29.  A  typical  lead  io  is  shown  m 
heavy  lines  leaving  the  units  part  of  the  switcn 
SAo  passing  across  the  commutator  and  Jommg 
the 'lead  io  of  the  UJiits  part  of  the  switch  SBo. 
A  similar  connection  can  also  be  traced  between 
the  leads  po  of  these  two  switches.  The  same 
connections  are  maintained  during  both  parts 
(decadal  and  hendecadal)  of  the  first  stage,  and 
in  order  that  all  the  commutator  parts  may  be 
arranged  on  a  common  cylinder,  the  contacts  of 
the  commutator  29  are  made  sufficiently  long  so 
that  a  change  of  connection  takes  place  only 
on  every  other  step.  For  the  second  stage,  there- 
fore the  commutator  29  advances  two  steps  m 
the 'direction  of  the  vertical  arrow  and  then 
connects  the  typical  lines  io  and  po  leaving  the 
units  part  of  the  switch  SAi  to  the  lines  to  and 
po  of  the  units  part  of  the  switch  SBo,  also  the 
typical  lines  co  and  ao  leaving  the  tens  part  of 
the  switch  SBo  to  the  lines  co  and  ao  of  the  tens 
part  of  the  switch  SAo,  and  also  the  typical  lines 
io  and  po  leaving  the  units  part  of  the  switch 
SAo  to  the  lines  in  and  Po  of  the  units  part  of 
the  switch  SBi.  These  connections  correspond 
to  the  series  of  switches  shown  in  Figure  16.  For 
the  third  stage  the  commutator  moves  a  further 
two  steps  and  then  connects  the  switches  m  a 
similar  manner  in  the  order  shown  in  Figure  17. 
In  order  to  simolify  the  diagram  only  two  typi- 
cal lines  have  been  shown  between  the  switches, 
but  it  will  be  understood  that  by  providing  a 
suitable  number  of  contacts  on  the  commutator 
the  remaining  99  lines  connecting  the  units  parts 
of  the  switches  and  the  remaining  96  lines  con- 
necting the  tens  parts  of  the  switches  may  be 
commutated  in  the  same  way.  It  will  be  noted 
in  this  connection  that  the  lines  from  each  switch 
run  in  pairs  to  adjacent  brushes  on  the  com- 
mutator, each  pair  comprising  a  line  from  the 
tens  part  and  a  line  from  the  units  part.  Thus 
the  lines  po  and  co  and  zo  and  ao  are  paired. 

The  notation-changing  commutators  shown 
separately  in  the  group  of  Figures  18A  to  22D  are 
shown  as  the  single  commutator  30  in  Figure  11  A. 
Like  the  commutator  28,  this  commutator  com- 


prises pairs  of  horizontal  rows  of  contacts  and 
rows  of  brushes  contacting  with  every  alternate 
row  of  contacts.  The  first  row  of  brushes  com- 
prises a  set  connected  to  the  lines  J)q  to  pis  leaving 

5  the  units  part  of  the  switch  SAo,  in  the  manne»- 
shown  in  Figure  20D,  and  a  set  connected  to  the 
lines  ao  to  ais  leaving  the  tens  part  of  the  switch 
SAo,  in  the  manner  shovra  in  Figure  20B.  Of 
the  first  set,  only  the  brushes  pi,  pii,  po  and  Pio 

10  have  been  shov/n  in  Figure  11  A,  and  only  the 
connection  of  po  is  shown  completed,  and  of  the 
second  set  only  the  brushes  ai,  an,  oo  and  Oio 
have  been  shown,  and  only  the  connection  of  ao 
is  shown  completed.    In  a  similar  manner  the 

15  second  and  third  rows  of  brushes  comprise  sets 
connected  to  the  lines  leaving  the  units  and  tens 
parts  of  the  switches  SAi  and  SA2. 

In  Figures  llA  and  IIB  the  heavy  line  indi- 
cates a  typical  circuit  which  may  be  set  up  dur- 

20  ing  the  first  part  of  the  first  stage  (units  decadal) 
of  the  operations.  Tliis  circuit  will  be  completed 
if  the  switches  SAo,  SSo  and  6D0  were  all  set  at 
zero  and  gives  the  result  zero.  The  circuit  estab- 
lished during  the  hendecadal  part  of  this  stage 

25  would  be  the  same  except  that  the  part  of  it  to 
the  right  of  the  commutator  27  would  follow  the 
heavy  dotted  line  instead  of  the  heavy  full  line 
and  would  thus  extend  through  the  units  hen- 
decadal result  register  UH.    This  change  is 

30  brought  about  by  the  movement  of  the  commu- 
tator 27  through  one  step.  The  other  commu- 
tators also  move  but  make  no  alterations  in  the 
circuits. 

Figures  12A  and  12B  are  identical  with  Figures 

3.-)  IIA  and  HB  except  that  the  commutators  have 
been  moved  through  three  steps  to  the  tens  hen- 
decadal position.  On  these  Figures  a  typical  cir- 
cuit has  been  indicated  on  the  heavy  line,  the 
arrows  on  this  line  indicating  the  direction  in 

■10  which  current  flows  from  the  positive  to  the  nega- 
tive pole.  This  cii'cuit  would  be  established  If 
the  sv/itch  DSo  were  at  zero,  there  being  no  trans- 
fer from  the  preceding  stage,  and  if  all  the 
switches  SAo,  SAi,  SBo,  SBi,  and  SDi  were  set  at 

45  zero.  The  circuit  extends  through  the  differen- 
tial switch  SDo,  the  imits  part  of  the  switch  SAi, 
the  units  part  of  the  switch  SBo,  the  tens  part  of 
the  switch  SBo,  the  tens  part  of  the  switch  SAo, 
the  units  part  of  the  switch  SAo,  the  units  part 
of  the  sv.'itch  SBi,  the  switch  SDi  and  hence 
through  the  commutator  27  to  the  tens  hen- 
decadal indicator  TH.  It  will  be  nited  that  this 
circuit  does  not  actually  extend  through  the  units 
part  of  the  switch  SBi.   This  is  because,  as  ex- 

r.j  plained  previously,  the  adjustment  of  the  switch 
SBi  has  no  effect  on  the  result  required  if  the 
switch  SAi  is  set  for  0  so  that  the  switch  SAi 
connects  its  arrival  wire  ao  to  its  departure  wire  io 
which  is  connected  directly  through  to  the  wire 

00  io  of  the  switch  SBi  and  the  latter  wire  io  is 
conneced  directly  to  the  switch  SDi. 

It  will  be  appreciated  that  the  above  circuit 
would  only  be  established  for  the  particular  set- 
ting of  the  switches  m.entioned.  If  there  had  been 

0.5  a  transfer  from  the  preceding  stage  of  the  opera- 
tions, the  switch  DSo  would  have  been  in  a  differ- 
ent position  and  the  circuit  would  have  included  a 
different  one  of  the  arrival  wires  co  to  aio  of  the 
switch  SAo.    Further,  if  the  other  switches  had 

70  been  set  for  significant  digits,  the  circuit  would 
have  passed  over  different  connections  between 
the  switches  to  those  shown  in  heavy  lines. 

Similar  connections  between  the  switches  SA 
and  SB  may  be  traced  on  Figures  12A  and  12B 

75  through  the  leads  po  and  co  of  the  switches  and 
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it  will  be  noted  that  all  these  connections  ex- 
tend through  the  upper  group  of  eight  segments 
of  the  commutator  29  while  the  connections 
through  the  leads  ao  and  to  extend  through  the 
lower  group  of  eight  segments  of  this  commu- 
tator. Thus,  the  part  of  the  commutator  shown 
serves  to  make  connections  between  four  leads 
from  each  switcl>  and  the  groups  of  segments  will 
be  repeated  so  as  to  deal  with  all  the  leads  from 
each  switch,  each  group  of  segments  dealing  with 
two  lines  from  each  switch.  It  is  of  no  im- 
portance which  two  lines  from  the  sv/itch  are 
related  to  a  particular  group  of  segments  pro- 
vided that  one  of  such  pair  of  lines  is  connected 
to  the  tens  part  of  the  switch  and  the  other 
is  connected  to  the  units  part.  Each  group  of 
segments  will,  of  course,  be  related  to  the  corre- 
sponding pairs  of  lines  from  all  the  switches  SA 
and  SB. 

The  commutator  is  constructed  in  the  usual 
manner  as  a  rotatable  cylinder  of  insulating  ma- 
terial having  conducting  segments  inset  in  it.  The 
segments  are  disposed  and  connected  together  as 
shown  in  Figures  llA  and  IIB.  Each  lead  ex- 
tending to  the  commutator  terminates  in  a  bi-ush 
bearing  on  the  surface  of  the  cylinder  so  that 
a  circuit  can  be  completed  through  it  if  it  en- 
gages a  conducting  segment.  The  circuit  through 
this  lead  will  be  interrupted  if  its  brush  rests  on 
the  insulating  portion  of  the  commutator.  While 
the  commutator  29  has  been  shown  in  Figures 
llA  and  IIB  as  extending  only  in  the  peripheral 
direction,  it  will  be  understood  that  a  nimiber  of 
such  contact  groups  are  as  shown  in  Figure  1 
in  order  to  avoid  the  use  of  a  commutator  of  un- 
necessarily large  diameter.  Actually,  for  the 
commutator  29  there  are  spaced  round  the  com- 
mutation cylinder  209  in  the  peripheral  direction 
four  sets  of  eight  contacts  interconnected  as 
shown  in  Figure  llA,  the  sets  being  separated  by 
two  blank  spaces,  and  in  the  longitudinal  direc- 
tion of  the  commutator  this  arrangement  is  re- 
peated twenty-five  times.  The  contact  groups 
pertaining  to  the  commutators  26.  27,  23  and  30 
are  also  of  course  repeated  four  times  round  the 
periphery  of  the  cylinder  209. 

The  arrangement  of  the  commutator  29  is 
shown  more  generally  in  the  connection  table 
shown  in  Figures  30,  31A  and  31B. 

Figure  30  shows  the  manner  in  which  the  lines 
no  and  io  of  the  five  switches  SA'  and  SB'  are 
connected  together  at  each  stage  in  the  opera- 
tion. This  figure  only  shows  the  connection  for 
one  of  the  98  or  101  leads  between  each  pair  of 
switches  but  the  connections  for  the  other  leads 
will  be  strictly  analogous.  At  each  stage  in  the 
OE>eration  the  leads,  which  are  indicated  by  the 
same  sign  in  Figure  30,  must  be  connected  to- 
gether for  tills  stage.  For  example,  for  position 
2b,  the  lead  SAaio  is  connected  to  the  lead  SBoio, 
the  lead  SAiao  is  connected  to  the  lead  SBoao.  the 
lead  SAiio  is  connected  to  the  lead  SB-io  and  the 
lead  SAoao  is  connected  to  the  lead  SBiOo.  Fig- 
ures 31A  and  31B  give  an  extension  of  this  table 
for  the  lead  aO  to  a^  and  iO  to  i4  of  the  five 
switches.  Each  column  of  Figure  31A  corre- 
sponds to  a  brush  connected  to  the  lead  (of  the 
switches  SAo,  SAi.  SA2.  SBo  and  SBi)  indicated 
at  the  head  of  the  column.  The  letters  a.  b.  c 
etc..  correspond  to  the  different  contact  segments. 
The  top  line  marked  position  0  indicates  the  posi- 
tion of  the  various  contacts  relatively  to  the 
brushes  for  the  position  0  and  the  successive 
lower  lines  indicate  how  the  contacts  move  rela- 
tively to  the  brushes  as  the  commutator  is  ro- 


tated. In  other  words  each  letter  corresponds  to 
a  single  contact  in  Figure  31A  and  the  rei>etition 
of  the  letter  merely  shows  the  various  positions 
which  those  contacts  assume  as  the  commutator 
,n  rotates. 

Figure  3 IB  shows  the  position  of  the  relative 
brushes  and  contacts  associated  with  other  leads 
of  the  switches  SAo,  SAi,  SA2,  SBo  and  SBi  for 
the  various  positions  of  the  commutator  and  it 

10  will  be  appreciated  that  each  contact  which  is  in- 
dicated by  a  letter  in  Figure  31A  is  connected  to 
the  contact  indicated  by  the  same  letter  in  Figure 
31B.  i.  e.  the  contact  a  (Figure  31A)  is  connected 
with  the  contact  a  in  Figure  31B. 

15  It  will  be  appreciated  that  the  switches  SA, 
SB  and  SD  are  set  initially  by  means  of  the  keys 
223,  224  and  225  (Figure  2).  Then  as  the  com- 
mutator is  rotated,  upon  operating  the  motor 
switch  238,  it  will  establish  all  the  proper  con- 

20  nections  between  the  various  switches  and  the 
result  register  in  the  proper  sequence.  As  each 
system  of  connections  is  established  a  imique 
circuit  will  be  completed  through  the  contacts 
and  the  proper  denomination  of  the  result  reg- 

25  ister  and  a  pulse  of  current  will  pass  which  will 
adjust  the  appropriate  result  indicating  device. 
The  commutator  can  be  thus  turned  at  a  rela- 
tively high  speed. 

It  will  be  appreciated  that  the  switches  SD 
could  equally  well  be  connected  to  perform  addi- 
tion as  subtraction  (e.  g.  by  reversing  the  digits 
on  the  index  by  which  each  switch  SD  is  set)  so 
that  the  machine  can  be  made  to  evaluate  an 
expression  in  the  form  of  D-l-AB  instead  of 

M-  D— AB.  The  reason  for  arranging  the  switches 
SD2  so  that  the  expression  D— AB  is  evaluated  is 
that  it  enables  division  to  be  performed.  For 
division  the  dividend  is  set  up  by  the  switches 
SD  as  the  factor  D  and  the  divisor  is  set  up  as 

40  the  factor  A.  The  required  quotient  is  to  be  the 
factor  B.  The  value  of  B  is  foimd  by  a  process 
of  trial  and  error.  For  this  purpose  a  suitable 
value  for  the  quotient  is  decided  on  by  inspection 
and  is  set  up  by  means  of  the  switches  SB.  The 

45  machine  is  then  operated  and  determines  a  re- 
mainder R  which  is  the  difference  between  the 
dividend  and  the  product  of  the  divisor  and  the 
estimated  quotient.  If  the  quotient  is  too  large 
this  result  will  be  negative  and  the  fact  that  it  is 

50  negative  will  be  rendered  evident  by  the  fact  that 
the  highest  denomination  of  the  result  register 
will  contain  a  significant  digit  instead  of  zero. 
This  denomination  is  in  fact  only  used  for  this 
purpose  so  that  there  io  no  point  in  providing  a 

55  corresponding  switch  SD.  If  the  result  is  correct 
the  remainder  mU5t  be  positive  and  it  can  be 
determined  from  inspection  whether  this  remain- 
der is  greater  than  the  divisor,  in  which  case  the 
quotient  digit  is  too  small,  or  is  less  than  the 

eo  divisor  or  zero,  in  which  case  the  quotient  is  cor- 
rect.   If  the  quotient  is  not  correct  it  is  modified 
by  adjusting  the  switches  SB  and  further  trials 
are  made  until  the  correct  quotient  is  obtained. 
In  order  to  effect  multiplication,  the  switches 

85  SD  are  set  at  0.  The  result  obtained  is  the  com- 
plement of  the  true  result  and  provision  may  be 
made  for  converting  this  complementary  result 
info  the  t"ue  result  by  reversing  the  connections 
between  the  induction  windings  and  the  resist- 

70  ances  W  of  the  indicating  mechanism.  It  is  also 
pns.«iblc  to  calculate  an  expression  of  the  form 
AB/C  by  first  calculating  the  term  AB.  The 
product  AB  is  then  set  on  the  switches  SD  as  the 
factor  D  and  is  finally  dinded  by  C  by  the  method 

75  previously  described. 
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The  invention  has  been  described  as  applied 
to  a  manually  operable  machine  for  the  sake  of 
clarity  but  it  will  be  appreciated  that  it  is  not 
restricted  to  such  machines  as  its  basic  principles 
are  also  applicable  to  machines  controlled  by  5 
perforated  cards. 

In  the  apparatus  described  above  each  result 
digit  is  obtained  first  in  the  decadal  notation  and 
then  in  the  hendecadal  notation.  The  result 
digit  could  be  obtained  in  both  notations  simul-  10 


taneously  by  duplicating  all  the  circuits,  one 
group  of  circuits  being  arranged  for  the  decadal 
notation  alone  and  the  other  for  the  hendecadal 
notation  alone.  This  would  allow  of  the  simul- 
taneous closure  of  two  circuits  to  give  the  result 
digit  in  both  notations,  in  which  case  the  use  of 
notation-changing  commutators  would  be  avoid- 
ed and  the  speed  of  working  could  be  doubled. 
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ALIEN   PROPERTY  CUSTODIAN 


ELECTRIC  CIRCUIT  BREAKERS  WITH  COM- 
PRESSED FLUID  BLOW  OUT 

Bernard  Marie  Hilaire  Paul  Fernier,  Lyon,  France ; 
vested  in  the  Alien  Property  Ctistodian 

Application  filed  June  18,  1938 


This  invention  relates  to  electric  circuit  break- 
ers with  compressed  fluid  blow  out  and  has  for 
one  of  its  objects  to  provide  an  improved  circuit 
breaker  of  the  aforesaid  type. 

Circuit  breakers  of  this  general  type,  and  more 
particularly  pneumatic  circuit  breakers  for  high 
tension  currents  are  known  in  which  the  fixed 
contact  of  the  arc  drawing  device  is  positioned 
within  a  tubular  member  through  which  the  blast 
is  supplied;  when  the  contacts  are  in  closed  posi- 
tion, in  order  normally  to  prevent  passage  the 
electric  current  across  the  end  surfaces  of  the 
contacts  to  which  the  arc  is  connected,  the  cur- 
rent arriving  from  the  terminal  of  the  fixed  con- 
tact of  said  arc-drawing  device  is  generally  sup- 
plied to  the  movable  contact  of  said  device 
through  lateral  contact  brushes  located  within 
said  tubular  member. 

With  such  an  arrangement  however,  in  the 
case  of  high  intensity  circuit  breakers,  large  con- 
tacts and  a  tubular  member  of  large  dimensions 
are  required,  but  in  such  case  the  blast  would 
not  be  very  efficacious.  One  of  the  objects  of 
the  present  invention  is  to  overcome  this  dif- 
ficulty. 

Another  object  of  the  invention  is  to  provide 
an  electric  circuit  breaker  with  compressed  fluid 
blow  out,  in  which  the  main  contacts  are  disposed 
about  the  contacts  of  the  arc-drawing  device, 
said  main  contacts  or  at  least  those  positioned 
about  the  fixed  contact  being  outside  of  the  blast 
current  which  latter  is  directed  from  the  fixed 
contact  of  the  arc-drawing  device  toward  the 
movable  contact  of  said  device,  said  fixed  con- 
tact of  the  arc-drawing  device  being  always  posi- 
tioned within  an  insulating  tubular  member  serv- 
ing as  a  conduit  for  the  blast. 

The  invention  and  its  objects  above  set  forth  as 
well  as  others  which  may  hereinafter  appear,  will 
bo  clearly  understood  from  the  following  descrip- 
tion, taken  in  connection  with  the  accompanying 
drawing  of  several  embodiments  of  the  invention 
herein  given  for  illustrative  purposes,  the  true 
scope  of  the  invention  being  more  particularly 
pointed  out  in  the  appended  claims. 

In  the  drawing: 

Fig.  1  is  a  view,  partly  in  section,  of  a  circuit 
breaker  embodying  an  illustrative  form  of  the 
invention,  the  contacts  of  the  arc-drawing  device 
being  in  closed  position  and  the  fixed  contact  of  50 
said  device  being  mounted  upon  a  spring; 

Fig.  2  is  similar  to  Pig.  1,  but  shows  the  con- 
tacts of  the  arc-drawing  device  in  separated  or 
open  position; 

Pig.  3  shows  a  modification  of  the  embodiment  55 
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shown  in  Fig.  1,  the  movable  contact  of  the  arc- 
drawing  device  being  mounted  upon  a  spring; 

Fig.  4  is  similar  to  Pig.  3,  but  with  the  con- 
tacts of  the  arc-drawing  device  in  separated  or 
open  position; 

Fig.  5  is  a  view,  partly  in  section,  of  a  circiiit 
breaker  embodying  another  embodiment  of  the 
invention,  in  which  both  the  movable  and  the 
fixed  contact  of  the  arc-drawing  device  are 
mounted  upon  springs; 

Fig.  6  is  a  view,  partly  in  section,  of  a  further 
embodiment  of  the  invention; 

Fig.  7  is  a  perspective  view  of  a  special  form 
of  one  of  the  parts  belonging  to  the  movable  con- 
tact of  the  circuit  breaker; 

Fig.  8  is  a  sectional  view  of  a  modification  of 
the  fixed  contact  of  the  arc-drawing  device; 

Pig.  9  is  a  view,  partly  in  section  of  a  circuit 
breaker  in  which  the  fixed  contact  of  the  arc- 
drawing  device  is  of  the  type  shown  in  Fig.  8, 
both  contacts  of  said  device  being  in  closed  posi- 
tion; and 

Fig.  10  shows  a  modification  of  the  construc- 
tion shown  in  Fig.  9. 

Referring  more  particularly  to  Fig.  1,  the  fixed 
portion  of  the  circuit  breaker  is  mounted  upon 
a  hollow  insulator  I  through  which  the  blast  is 
applied.  Said  blast  may  be  of  any  suitable  fluid, 
compressed  air  being  herein  used.  The  arc- 
drawing  device  comprises  two  relatively  movable 
contacts;  herein  one  of  said  contacts  is  fixed  and 
the  other  is  movable  toward  and  from  said  fixed 
contact.  The  fixed  contact  2  is  located  substan- 
tially on  the  longitudinal  axis  of  a  tubular  mem- 
ber 3  having  converging  walls  4  of  insulating 
material,  said  contact  2  having  its  end  surface 
level  with  said  converging  surfaces  during  the 
blowing  of  the  arc,  so  that  the  latter  at  the 
moment  it  is  blown  will  be  in  the  best  position 
for  extinction.  In  accordance  with  the  invention 
the  main  contacts  consist  of  spring  pressed,  con- 
tact brushes  5  and  are  provided  outside  of  said 
tubular  member.  The  movable  contact  of  the 
arc-drawing  device  is  shown  at  6  and  includes 
a  metal  tube  7  which  forms  a  main  contact  sur- 
rounding said  movable  contact  6,  said  tube  en- 
gaging beneath  the  spring  pressed  contact 
brushes  5  and  surrounding  the  tubular  member  3, 
when  the  contacts  2  and  6  are  moved  into  closed 
position. 

It  is  desirable  that  the  contacts  shall  possess 
a  low  electro-dynamic  repulsion,  particularly  in 
the  case  of  circuit  breakers  with  high  rupturing 
power.  To  this  end  the  fixed  contact  2  may  be 
resiliently  mounted,  for  example,  by  being  backed 
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up  by  a  relatively  strong  spring  8  to  exert  a 
strong  pressure  or  thrust  toward  the  movable 
contact  6  at  the  moment  of  closure  of  said  con- 
tacts (Pig.  1).  Upon  separation  of  said  contacts 
(Fig.  2)  said  spring  will  bring  said  contact  2 
into  the  most  favorable  position  for  the  blast. 
Said  spring  by  its  action  always  enables  the  tube 
7  to  be  disengaged  from  said  spring  pressed  con- 
tact brushes  5  before  the  separation  of  the  con- 
tacts 2  and  6. 

In  accordance  with  the  invention  the  movable 
contact  6  may  be  resiliently  mounted  instead  of 
the  fixed  contact  2  (Pigs.  3  and  4),  for  example 
by  means  of  an  abutting  spring  9  which  can  thus 
move  said  contact  6  substantially  axially  of  said 
contact  tube  7.  Said  spring  9  abuts  at  one  end 
against  the  bottom  10  of  said  tube  7  and  at  its 
other  end  against  an  abutment  1 1  secured  to 
one  end  of  said  contact  S  and  having  a  sliding 
fit  in  said  tube  7,  said  abutment  engaging  a  fixed 
stop  12  within  said  tube  when  said  contacts  2 
and  6  are  in  open  or  disengaged  position,  said 
contact  6  having  a  sliding  fit  in  said  stop  12. 
The  current  is  supplied  to  said  tube  7  through 
spring  pressed  contact  brushes  !3,  a  blade  f4 
serving  electrically  to  connect  said  tube  and  said 
contact  6.  Said  spring  9  will  be  compressed 
when  said  contacts  2  and  6  are  engaged  or  in 
closed  position  and  will  expand  during  the  sep- 
aration of  said  contacts  (see  Figs.  3  and  4  re- 
spectively) . 

In  accordance  with  the  invention  both  the 
fixed  contact  2  and  the  movable  contact  G  may  be 
spring  pressed,  each  as  above  described,  and  as 
shown  in  Fig.  5.  This  arrangement  has  the  ad- 
vantage of  reducing  the  stress  upon  spring  8  and 
the  stroke  of  said  contact  2.  Said  springs  8  and 
9,  or  either  of  them,  could  also  be  replaced  by 
suitable  electro-magnetic  or  electro-dynamic 
means,  whereby  to  ensure  compensation  of  the 
electro-dynamic  stresses. 

The  movable  contact  tube  7  need  not  neces- 
sarily have  continuous  or  solid  walls,  as  above  de- 
scribed but  may  have  its  walls  slotted  or  pro- 
vided with  openings  to  reduce  weight  or  to  cause 
it  to  conform  to  any  shape  that  may  be  given  to 
said  tubular  member  3;  it  may  for  example  con- 
sist of  a  plurality  of  spaced  parallel  members  20 
(Fig.  7)  which  may  serve  as  guides  and  electri- 
cal conductors  and  which  are  joined  at  their  ends 
adjacent  the  fixed  contact  2,  to  an  annulus  or 
ring  21  which  surrounds  said  tubular  member  3 
and  is  positioned  under  the  contact  brushes  5, 
when  said  contacts  2  and  6  are  brought  into 
closed  position. 

It  will  be  apparent  to  those  skilled  in  the  art 
that  said  brushes  5,  while  being  outside  the  tu- 
bular member  3  could  be  so  positioned  as  to  en- 
gage the  interior  surface  of  said  movable  con- 
tact tube  7  at  the  end  of  the  relative  movement  of 
said  contacts  2  and  6  to  closed  position,  instead 
of  being  outside  said  contact  tube  7  as  previously 
described.  Such  a  construction  is  shown  in 
Pig.  6. 

In  the  illustrative  embodiments  above  de- 
scribed, the  compressed  fluid  (gas  or  liquid)  en- 
ters the  tubular  member  3  axially  thereof,  and 
the  corresponding  main  contacts  5  are  outside  of 


said  member.  Figs.  8  and  9  show  modified  con- 
structions in  which  31  indicates  one  of  the  con- 
tacts of  the  arc-drawing  device,  32  indicates  the 
converging  walls  and  33  indicates  the  sleeve 

5  through  which  the  blast  of  compressed  fluid  is 
supplied.  Said  contact  3 1  is  provided  with  guides 
34  and  35  and  with  fixed  main  contacts  36.  Said 
guides  34  extend  about  said  main  contacts  38  to 
form  a  covering  34a  contained  entirely  within 

10  the  non-convergent  portion  of  said  tubular  mem- 
ber. As  the  blast  of  compressed  fluid  arrives 
through  said  lateral  sleeve  33  at  the  bottom  of 
said  covering  34a,  and  preferably  at  the  point 
where  the  convergent  portion  of  said  tubular 

15  member  starts,  the  blowing  of  the  arc  retains  its 
full  efficiency.  Said  contact  31  of  the  arc-draw- 
ing means  abuts  against  a  strong  spring  37  to 
enable  it  to  have  a  certain  degree  of  mobility  lon- 
gitudinally, said  spring  being  free  from  tension 

20  when  the  contacts  of  the  arc-drawing  device  are 
not  in  contact  (Fig.  8)  and  is  tensioned  when 
they  are  in  contact  (Fig.  9).  This  spring  is  use- 
ful in  that  it  compensates  the  stresses  of  electro- 
dynamic  repulsion  to  which  said  contacts  are  sub- 

25  jected  when  they  are  in  contact.  On  the  other 
hand  it  enables  the  end  surface  38  of  said  con- 
tact 31  to  be  disengaged  as  much  as  possible  at 
the  moment  of  separation  of  the  contacts  of  said 
arc-drawing  device,  whereby  the  blowing  oper- 

gQ  ation  by  compressed  gas  is  improved.  When  the 
contacts  of  the  arc-drawing  device  are  engaged 
(Fig.  9),  the  movable  contact  35  of  said  device 
engages  between  the  main  contacts  35,  while  the 
tube  40,  positioned  about  said  movable  contact, 

35  surrounds  said  tubular  member  3c,  said  tube  40 
being  provided  with  a  slot  4 1  into  which  the  com- 
pressed fluid  supply  pipe  4a  enters  during  the 
operation.  In  this  case  the  tube  40  m.ay  with  ad- 
vantage be  m.ade  of  insulating  material  and  in 
fact  may  be  dispensed  with.  Such  a  construc- 
tion is  shovm  in  Pig.  10.  In  the  construction 
shown  in  Fig.  9,  however,  the  blowing  of  the  arc 
will  be  more  efficacious  if  a  continuous  passage, 
such  as  tube  40,  be  prov'ded  for  the  compressed 

45  fluid.  Electro-magnetic  or  electro-dynamic  com- 
pensating means  may  be  added  to  the  compen- 
sating spring  to  reenforce  the  action  of  the  latter. 

The  invention  has  been  described  m.alnly  in 
its  application  to  pneumatic  circuit  breakers  In 

50  which  the  fixed  contact  of  the  arc-drawing  de- 
vice is  disposed  under  the  best  conditions  for  the 
blowing  of  the  arc  at  the  moment  of  separation 
of  the  contacts  of  said  device.  It  will  be  ap- 
parent that  the  invention  may  include  a  tubular 

55  member  of  any  suitable  shape,  the  fixed  contact 
of  the  arc-drawing  device  occupying  any  desired 
position  relatively  to  said  member.  Compressed 
air  or  any  other  suitable  compressed  gas  or  liquid 
may  be  used.    Oil  has  been  used  with  success. 

I  am  aware  that  the  invention  may  be  em- 
bodied  in  other  specific  forms  without  departing 
from  its  spirit  or  essential  attributes,  and  I  there- 
fore desire  the  present  embodiments  to  be  con- 
sidered in  all  respects  as  illustrative  and  not  re- 
strictive. 
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This  invention  relates  to  electric  cables  of  tlie 
type  manufactured  by  a  drawing  or  rolling  or 
other  mechanical  lengthening  treatment  from  a 
work-piece  comprising  two  or  more  conducting 
cores  separated  from  a  surrounding  metallic 
sheath  by  insulating  material  such  for  example 
as  powdered  magnesia  or  steatite. 

The  object  of  the  present  invention  is  to  pro- 
vide satisfactory  means  for  distinguishing  from 
one  another  the  several  conductors  in  a  cable 
of  the  kind  referred  to.  The  methods  normally 
adopted  in  the  case  of  ordinary  cables  are  not 
readily  applicable.  For  example  it  would  not  be 
practicable  to  wind  textile  threads  of  distinctive 
colours  around  the  individual  conductors  since 
such  threads  would  be  destroyed  during  the  me- 
chanical lengthening  treatment. 

According  to  the  present  invention  the  various 
parts  of  the  cable,  at  any  cross-section  thereof, 
are  asymmetrically  arranged  in  respect  of  their 
cross-sectional  shapes  or  their  relative  positions 
or  of  the  materials  used  so  that  the  individual 
conductors  of  the  cable  can  be  readily  distin- 
guished from  one  another. 

The  materials  of  the  cable  may  comprise  sim- 
ply those  of  the  normal  conductors  and  sheath 
and  of  the  insulation.  Thus  in  one  simple  form 
of  the  invention  the  cable  comprises  two  or  more 
conductors  of  different  cross-sectional  shapes  so 
that  the  conductors  can  be  distinguished  by  their 
cross-section.  The  cable  may  have  two  or  more 
conductors  of  the  same  cross-section  and  one  or 
more  other  conductors  of  different  cross-section 
from  these  first  conductors,  the  conductors  of  the 
same  cross-section  being  distinguishable  from 
each  other  by  their  position  in  relation  to  the 
conductor  or  conductors  of  another  cross-section. 

Alternatively  the  materials  of  the  cable  may 
include  one  or  more  additional  materials,  for  ex- 
ample a  rod  or  core  of  ductile  material,  such  as 
a  metal  different  from  the  metal  of  the  remain- 
ing conductors.  Such  a  rod  may  either  be  pro- 
vided purely  for  the  purpose  of  enabling  the  con- 
ductors to  be  distinguished  by  their  position  in 
relation  to  it  or  it  may  also  serve  as  an  addi- 
tional conductor.  For  example  a  number  of  con- 
ductors of  copper  might  be  employed  in  conjunc- 
tion with  one  conductor  of  aluminium  of  appro- 
priate section  for  the  current  it  is  to  carry,  the 
aluminium  conductor  serving  to  differentiate  the 
remaining  conductors  from  one  another  by  their 
positions  in  relation  to  it. 

The  invention  may  be  carried  into  effect  in 
various  ways  depending  on  the  particular  circum- 
stances and  conditions  to  be  fulfilled.   It  is  par- 
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ticulaJly  applicable  to  electric  cables  manufac- 
tured by  the  preferred  process  described  in  the 
specifications  of  British  Patents  Nos.  471,935  and 
472,159  and  in  the  specification  of  the  British 
Patent  Application  No.  19,505  of  1937. 

In  such  preferred  process  powdered  magnesia 
is  first  compressed  to  form  blocks  having  external 
dimensions  to  fit  the  sheath  of  the  work-piece 
and  bored  with  holes  to  fit  around  the  core  or 
cores  thereof.  The  compressed  blocks  are  then 
heated  in  a  high  temperature  furnace  to  expel  all 
traces  of  water  (whether  water  in  suspension  or 
water  of  crystallisation  or  water  chemically  com- 
bined in  the  material) .  The  compressed  dehy- 
drated blocks  are  then  inserted  into  the  sheath 
of  the  work-piece  aroimd  the  conducting  cores 
therein  (or  around  one  of  such  cores,  the  remain- 
ing cores  being  afterwards  inserted  into  the  holes 
in  the  blocks  in  the  work-piece) ,  and  the  whole 
is  submitted  to  a  drawing  or  rolling  or  other  me- 
chanical lengthening  treatment  to  bring  it  to  its 
final  dimensions.  The  first  stage  of  such  treat- 
ment serves  to  reduce  the  blocks  into  the  form 
of  a  homogeneous  and  isotropic  powder  which 
completely  fills  the  space  within  the  sheath,  so 
that  in  the  subsequent  stages  of  the  treatment 
the  lengthening  of  the  parts  of  the  work-piece 
takes  place  homothetically,  i.  e.  as  though  the 
whole  work-piece  were  composed  throughout  of  a 
single  ductile  metal. 

Various  constructional  examples  of  cables,  each 
embodying  the  invention,  are  shown  in  cross- 
section  in  the  accompanying  drawings.  In  Fig- 
ures 1  and  2  the  conducting  cores  are  distin- 
guished entirely  by  their  cross-sectional  shape, 
the  cores  being  otherwise  symmetrically  disposed. 
Thus,  in  Figure  1,  a  hexagonal  core  A  and  a 
round  core  A^  are  separated  from  the  sheath  B 
by  insulating  material  C,  formed  for  example  of 
blocks  of  magnesia  as  above  indicated.  Figure  2 
shows  a  three-core  cable  in  which  one  core  D"  is 
hexagonal,  whilst  a  second  core  is  oval  and 
a  third  core     is  round. 

In  the  case  of  cables  having  three  or  more  con- 
ducting cores  the  differentiation  of  certain  of 
them  may  be  achieved  by  their  position  in  rela- 
tion to  other  cores.  For  example,  as  shown  in 
Figure  3  one  conducting  core  E  is  rectangular 
whilst  each  of  the  other  two  cores  and  E^  is 
round,  the  cores  E^  and  E^  being  distinguished 
from  one  another  by  their  position  in  relation  to 
the  rectangular  core  E.  Where  permissible  the- 
sections  of  the  conducting  cores  may  be  of  dif- 
ferent sizes  though  of  the  same  shape.  One  such 
arrangement  is  shown  in  Figure  4  in  which  all 
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the  cores  F,  and  F^  are  round  but  the  core  F 
is  smaller  in  cross-section  than  the  cores  F^ 
and  F^. 

According  to  another  arrangement,  one  or  more 
of  the  conducting  cores  may  be  of  a  different 
material  from  the  other  core  or  cores.  For  ex- 
ample, in  Figure  5  one  core  G  of  aluminium  is 
employed  in  conjunction  with  two  other  cores 
Qi,  G2  of  copper.  In  yet  a  further  arrangement 
one  or  more  pairs  of  concentric  cores  may  be 
employed,  the  other  cores  being  distinguished  by 
their  position  in  relation  to  the  concentric  pair 
or  pairs.  One  such  arrangement  is  shown  in 
Figure  6  in  which  a  concentric  conducting  core 
H  is  employed  in  conjunction  with  two  single 
cores  HI,  H^.  The  current  carrying  cores  may 
in  some  instances  be  all  of  the  same  size  and 
section  and  a  datum  rod  or  core  may  be  intro- 
duced into  the  cable  to  enable  the  conducting 
cores  to  be  differentiated  by  their  position  in  rela- 
tion to  the  datum  core.  In  Figure  7  the  three 
current  carrying  cores  J,  Ji  and  are  all  of  the 
same  cross-sectional  size  and  shape,  and  a  datum 
core  is  introduced  for  enabling  the  three  con- 
ducting cores  to  be  distinguished.  Although  not 
called  upon  to  carry  current  the  core  may  be 
of  conducting  material,  for  example  a  thin  wire 
of  the  same  material  as  the  cores  J,  and 
and  sheath  B,  the  wire  being  situated  close  inside 
the  sheath. 

Instead  of  or  in  addition  to  asymmetrical  ar- 
rangement of  the  cores,  the  sheath  itself  may  be 
of  asymmetrical  cross-section  so  as  to  render  the 
cores  distinguishable  by  their  position  in  rela- 
tion to  the  sheath.  One  such  arrangement  is 
shown  in  Figure  8  in  which  the  three  cores  K 
are  separated  by  the  insulation  C  from  a  sheath 
whose  cross-section  is  of  asymmetrical  trian- 
gular shape. 

Various  arrangements  may  be  employed  for 
differentiating  cores  by  their  position  in  relation 
to  a  recognisable  core.  For  example,  as  shown 
in  Figure  9  five  cores  L  are  arranged  on  one  and 
the  same  pitch  circle  concentric  with  the  cable 
axis  and  may  be  counted  in  rotation  from  a  sixth 
or  datum  core  which  is  recognisable  by  its 
peculiarity  of  material,  e.  g.  aluminium.  Ac- 
cording to  the  modification  shown  in  Figure  lO 
a  datum  core  M  is  recognisable  by  its  distinctive 
shape.  In  Figure  11  a  datum  rod  or  core  N  is 
arranged  outside  the  pitch  circle  of  the  six  cur- 
rent carrying  cores  In  Figure  12  all  the  con- 
ducting cores  are  of  the  same  cross-section  and 
are  symmetrically  arranged  on  one  and  the  same 
pitch  circle.  The  sheath  M,  however,  has  a 
groove  Ml  so  that  the  cores  can  be  distin- 
guished by  their  positions  relatively  to  the  said 
groove. 

In  some  arrangements  the  conducting  cores 
may  all  be  of  the  same  section  and  may  be  dif- 
ferentiated entirely  by  their  arrangem.ent  within 
the  sheath.  For  example,  as  shown  in  Figure  13, 
five  conducting  cores  P  are  arranged  on  one  and 
the  same  pitch  circle  but  an  increased  gap  is  left 
between  two  of  the  cores  so  that  the  conducting 
cores  can  be  identified  by  their  positions  rela- 
tively to  the  gap.    In  Figure  14  the  four  con- 


ducting cores  R  are  located  relatively  to  one 
another  in  the  manner  adopted  for  the  pins  of 
a  thermionic  valve. 
Though  in  some  constructions,  for  example 

5  such  as  those  above  described  with  reference 
to  Figures  1  and  2,  the  different  formation  of 
the  conducting  cores  will  ensure  identification  of 
the  several  cores  v;hen  viewed  at  either  end  of 
the  cable,  it  is  desirable  where  tv/o  or  more  cores 

10  liave  the  same  cross-sectional  shape  and  size, 
to  dispose  the  cores  asymmetrically  with  respect 
to  all  diameters  of  the  cable  and  thus  ensure 
ready  identification  at  either  end  of  the  cable. 
For  example,  in  each  of  Figures  3  to  V  the  datimi 

ITt  core  is  somewhat  nearer  to  one  than  to  any  other 
core.  Similarly,  in  Figure  8  two  of  the  cores 
are  nearer  to  one  another  than  to  the  third  core. 

Where  the  conducting  cores  are  identified  by 
counting  round  a  ring  from  a  given  datum  core 

20  or  mark,  it  will  be  necessary  to  count  in  a  clock- 
wise direction  at  one  end  of  a  given  piece  of 
cable  and  in  the  anticlockwise  direction  at  the 
opposite  end.  This  difficulty  may  be  overcome 
by  asymm.etrical  arrangement  of  the  datum  core 
or  mark.  For  example,  in  Figure  9  the  datum 
core  is  asymmetrically  disposed  with  respect  to 
the  other  cores,  whilst  in  Figure  10  the  datum 
core  is  itself  of  asymmetrical  formation  so  that 
its  apex  can  be  employed  to  indicate  the  direc- 
tion  in  which  the  cores  are  to  be  counted  for 
the  purposes  of  differentiation,  and  in  Figure  U 
the  datum  core  or  rod  is  arranged  nearer  to 
one  conducting  core  than  to  any  of  the  others. 
Similarly  in  Figure  12  the  datum  mark  or  groove 

•>-  is  nearer  to  one  conducting  core  than  to  any  of 
the  others. 

It  will  be  understood  that  the  several  methods 
of  distinguishing  the  conducting  cores  described 
above  may  be  combined  in  various  combinations 

40  so  as,  for  example,  to  enable  certain  conductors 
which  would  not  be  distinguished  by  one  method 
to  be  distinguishable  by  another. 

In  all  the  arrangements  indicated  and  de- 
scribed the  necessary  provisions  as  to  the  rela- 

!  ■  tive  cross-sections  and  poritions  of  the  cores  are 
made  in  the  work-piece,  the  holes  in  the  com- 
pressed blocks  having  the  appropriate  shapes  and 
spacings,  and  the  preferred  process  above  de- 
scribed is  such  that  the  relative  positions  of  the 

.',!)  cores  a;e  acc^u-ately  reproduced  on  a  reduced 
scale  in  the  finished  cable  and,  where  cores  of 
special  cress-sectional  shape  are  employed,  the 
shape  is  retained  to  a  degree  sufficiently  different 
f:om  that  of  the  other  cores  to  enable  it  to  be 
distinguished  by  feel  or  sight,  or  if  necessary 
by  gauge.  Where  in.'julating  bushings  are  used 
to  separate  the  conductors  at  the  ends  of  the 
cable,  means  may  be  provided  as  by  marking, 
colouring  or  shaping  the  bushes,  to  enable  the 

,;,)  conductors  of  special  section  to  be  quickly  iden- 
tified without  examination  of  the  ends  of  the 
conductors  themselves.  This  will  be  advanta- 
geous in  cases  where  the  end  of  the  conductor 
itself  is  covered  with  a  cable  eye  or  may  become 
^  unrecognisable  with  handling. 

CHARLES  MURRAY  BECKETT. 
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This  invention  relates  to  new  compounds  witli 
coccocidal  action. 

It  is  an  object  of  the  invention  to  provide  new 
and  useful  derivatives  of  p.aminobenzene-sulfon- 
amide  such  derivatives  being  soluble  in  water  to 
a  considerable  extent. 

It  is  well  known  that  p.aminobenzene -sulfon- 
amide is  only  sparingly  soluble  in  water.  Hence 
large  volumes  of  its  aqueous  solution  have  to  be 
injected  in  order  to  apply  the  necessary  doses. 

While  injecting  the  new  compounds  the  volume 
of  solution  can  be  considerably  reduced. 

The  new  products  can  be  obtained  by  the  proc- 
ess which  forms  an  object  of  the  invention  too 
and  which  is  to  be  described  hereafter. 

I  have  found  that  substances  of  the  general 
formula 


NH 


NH; 


-SO! 


/ 

S02 


NH 


have  the  properties  indicated  above.  In  this  for- 
mula R  stands  for  a  group  from  the  class  com- 
prising H,  alkyl,  an  isocyclic  and  a  heterocyclic 
ringsystem. 

These  new  compounds  are  prepared  by  caus- 
ing two  molecules  of  the  structure 


.A,c^HN 


<z>- 


•S02Hlg 


Ac  standing  for  an  acyl  group  and  Hlg  for  a 
halogen,  to  react  with  one  molecule  of  a  sub- 
stance having  the  general  formula  H2NR,  in 
which  R  stands  for  a  group  from  the  class  com- 
prising H,  alkyl,  an  isocyclic  and  a  heterocyclic 
compound. 

It  is  supposed  that  the  reaction  proceeds  in 
two  steps.  In  the  first  step  one  of  the  two  hydro- 
gen atoms  in  the  H2NR  molecule  is  substituted, 
whereas  in  the  second  step  the  second  hydrogen 
atom  is  substituted.  In  both  steps  the  substitu- 
tion is  caused  by  the  splitting  off  of  hydrogen 
halide  from  the  reacting  molecules. 

From  the  foregoing  it  follows  that  the  first  step 
can  be  avoided  by  taking  as  a  starting  material 
the  product  of  this  first  step,  which  product  is 
p.aminobenzene-sulfonamide  or  one  of  its  acyl 
derivatives.  Hence,  the  reaction  between 


and 


XNH-<^  OjNHR 


AcNH-<:  >-S03Cl 

to  form 

XXH— S  Oi— N-  S  Or-<^  NHX 

falls  within  the  scope  of  my  invention.    [Ac,  X 


and  R  have  the  same  meaning  as  stated  above!. 

In  carrying  out  the  condensation  with  im- 
acylatcd  p.aminobenzene-sulfonamide,  thus  X 
being  II,  the  reaction  may  take  a  different  course, 
products  of  the  general  formula 


10 


15 


20 


xxn- 


S  O2— NX 


SO2NHR 


30 


35 


being  formed. 

If  it  is  desired  to  avoid  the  formation  of  these 
by  products  one  may  either  start  with  p-acyl 
derivatives  of  p.aminobenzene-sulfonamide,  in 
which  case  the  amino  group  is  protected  against 
substitution,  or  carry  out  the  reaction  in  an 
alkaline  solution.  I  have  found  that  in  alkaline 
solutions  the  formation  of  by  products  is  reduced 
to  a  great  extent. 

The  new  compounds  have  excellent  coccocidal 
properties. 

During  the  reaction  generally  the  acyl  groups 
are  subsequently  saponified. 

It  is  a  further  object  of  my  invention  to  pro- 
vide neutral  solutions  of  derivatives  of  p.amino- 
benzene-sulfonamide. It  is  well  known  that 
p.aminobenzene-sulfonamide  itself  is  only  soluble 
in  acid  solutions.  Some  of  the  new  compounds 
obtained  by  the  process  of  this  invention,  how- 
ever, have  the  property  of  forming  soluble  alkali 
salts. 

If  in  the  general  formula 


XHN 


XHN 


NR 


R=H,  this  hydrogen  atom  can  be  substituted  by 
an  alkali  metal.  The  solutions  of  these  alkali 
salts  can  easily  be  adjusted  to  pn  7,2,  the  pn  of 
normal  blood.    The  sodium  salts  are  especially 

40  well  suited  for  injection.  The  salts  have  the  same 
therapeutic  value  as  the  substances  themselves. 

In  order  to  facilitate  a  clear  understanding  the 
following  examples  are  given. 

Example  1. — 40  g  of  p.aminobenzene-sulfon- 

45  amide  are  suspended  in  200  cc  of  sodiumhydroxide 
of  25%  strength.  To  the  suspension,  which  is 
continuously  stirred,  60  g  of  p.acetylamino-beh- 
zene-sulfonylchloride  are  added  in  small  portions. 
Condensation  takes  place  with  evolution  of  heat 

50  the  hydrochloric  acid  liberated  being  neutralized 
by  the  sodium  hydroxide.  After  the  reaction  has 
slowed  down  the  reaction  mixture  is  further 
heated  for  half  an  hour  on  a  steam  bath.  After 
cooling  part  of  the  di-[p.amino  benzene-sulfonyl] 

55  amide-sodium  crystallizes;  it  is  filtered  with  suc- 
tion.   From  the  mother  liquor  a  further  crop  is 
precipitated  with  ethanol.    Yield:  80%  of  the 
theoretical  yield. 
The  product  can  be  purified  by  recrystallisa- 

60  tion  from  ethanol.  In  this  way  white  needles  are 
obtained  which  are  easily  soluble  in  water  to  at 
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least  20%.  Tlie  pii  of  such  a  solution  may  be 
adjusted  to  7,2. 

Example  2. — 25  g  of  p.acetylamino-benzene- 
sulfonamide,  25  g  of  p.acetylamino-benzene-sul- 
fonylchloride  and  140  cc  of  water  are  boiled  with 
reflux  for  one  hour.  The  acid  reaction  mixture 
is  cooled  down.  7  g  of  p.acetylamino-benzene-sul- 
fonamide  crystallize  and  are  recovered.  After 
neutralisation  of  the  filtrate  another  13  g  crystal- 
lize and  after  evap>oration  of  a  large  part  of  the 
solvent  once  more  a  quantity  of  7  g  p.acetylamino- 
benzene- sulfonamide  is  obtained.  The  filtrate  is 
now  evaporated  to  dryness. 

The  residue  is  recrystallized  from  ethanol. 


Yield  7  g  of  a  compound  which  is  supposed  to 
be  di-[p.amino-benzene-sulfonyl]  amide. 

Example  3. — 23  g  of  p.acetylamino-benzene- 
sulfonamide  are  boiled  under  reflux  for  one  hour 
5  with  100  cc  of  water  and  4  cc  of  25%ic  am- 
monia. The  liquid  reacts  as  acid  with  respect 
to  Congo  and  is  therefore  neutralized  with  sodiiun- 
carbonate.  The  solution  is  evaporated  on  a  steam 
bath  and  the  residue  recrystallized  from  ethanol. 
10  Yield  7  g. 

The  acetyl  groups  appear  to  have  been  split 
off  during  the  reaction. 

ARNOLD  SALOMON. 
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This  invention  relates  to  carburettors  for  in- 
ternal combustion  engines  of  the  kind  having  a 
mixing  cross-section  varying  automatically  in  ac- 
cordance with  the  quantity  of  air  sucked  in. 

It  is  required  of  carburettors  of  the  kind  re- 
ferred to  that  no  fuel  should  issue  through  the 
atomising  nozzle,  arranged  in  the  mixing  cham- 
ber of  the  carburettor,  during  starting  or  periods 
of  idle  running  of  the  engine.  For  starting  and 
during  idle  running  of  the  engine,  fuel  is  sup- 
plied to  the  induction  pipe  from  a  separate  start- 
ing or  idle  running  nozzle.  This  arrangement 
has  the  disadvantage  that  when  the  throttle  valve 
is  suddenly  opened  the  atomising  nozzle,  arranged 
in  the  mixing  chamber  of  the  carburettor  does  not 
begin  immediately  to  operate  since  the  fuel  col- 
umn must  first  be  set  in  motion  by  the  difference 
in  pressure  between  the  mixing  chamber  of  the 
carburettor  and  the  fuel  container.  Up  to  this 
time,  however,  so  much  air  comes  into  the  induc- 
tion pip>e  of  the  engine  that  the  fuel  issuing  from 
the  starting  nozzle  which  is  still  operating  can- 
not form  an  ignitable  mixture  with  it.  Acceler- 
ating pimips  have,  therefore,  been  used,  which 
cut  out  this  critical  phase  in  the  operation  of  the 
engine  by  injecting  the  necessary  quantity  of 
fuel. 

A  further  disadvantage  is  that  on  shutting  off 
the  engine  the  throttle  valve  retains  its  prede- 
termined position  in  the  induction  pipe  for  start- 
ing or  for  idle  running.  Pressure  equalisation 
between  the  spaces  above  and  below  the  throttle 
valve  can  only  take  place,  after  some  time  has 
elapsed  through  the  very  narrow  crescent-shaped 
slit  then  existing  between  the  edge  of  the  throt- 
tle valve  and  the  wall  of  the  Induction  pipe.  Dur- 
ing this  time  the  relatively  cooler  air  flows  pa.st 
the  atomising  nozzle  through  the  mixing  cham- 
ber into  the  induction  pipe,  thus  continuously 
causing  fuel  to  issue  from  the  starting  nozzle. 

The  object  of  the  present  invention  i.s  to  over- 
come these  disadvantages.  In  carburettors  hav- 
ing a  mixing  cross-section  vai-ying  automatically 
according  to  the  quantity  of  air  sucked  in,  it  is 
known  to  provide  in  the  mixing  chamber  of  quad- 
rangular cross-section  a  pivoted  blade  on  each 
side  of  the  transversely  disposed  atomising  noz- 
zle. These  blades  are  provided  for  the  exclusive 
purpose  of  opening  out  when  the  engine  is  load- 
ed by  the  incoming  air  so  as  to  be  spaced  more 
or  less  apart  from  the  atomising  nozzle  in 
order  to  obtain  in  this  way  pressure  conditions 
in  the  neighbourhood  of  the  atomizing  nozzle  and 
In  the  mixing  chamber  wliich  lead  the  desired 
predetermined  quantity  of  fuel  to  the  air. 


According  to  the  present  invention  the  pivoted 
blades  are  used  for  a  further  purpose.  In  a  car- 
burettor according  to  the  invention  the  starting 
or  idle  running  nozzle  is  no  longer  used  and  in 

.1  the  neighbourhood  of  the  atomising  nozzle  a  flow 
cross-section  for  the  air  is  obtained  so  that  in  the 
starting  or  idle  running  position  of  the  carburet- 
tor throttle  valve  the  drop  in  pressure  prevailing 
in  the  mixing  space  permits  the  air  to  flow 

10  through  the  mixing  space  to  such  an  extent  that 
the  fuel  emerges  from  the  atomising  nozzle  in  a 
quantity  which  corresponds  to  the  formation  of 
a  mixture  ensuring  starting  or  idle  running.  In 
this  way  on  starting  or  during  idle  ruiming  the 

1  ■'>  fuel  will  be  foimd  flowing  in  the  ducts  of  the  car- 
burettor leading  to  the  atomising  nozzle,  so  that 
during  transition  of  the  engine  operation  to  load 
and  also  to  sudden  maximum  load  the  fuel 
emerges  immediately  in  a  requisite  quantity  from 

cn  the  atomising  nozzle.  Constructed  devices  which 
are  provided  according  to  the  invention  on  the 
throttle  valve  of  the  carburettor  serve  in  this 
connection  for  ensuring  the  formation  of  a  com- 
plete starting  or  idle  running  mixture  of  fuel  and 

2.')  air. 

The  invention  also  provides  measures  in  order 
on  shutting  off  the  engine  to  effect  as  quickly  as 
possible  pressure  equalisation  in  the  spaces  above 
and  below  the  throttle  valve  and  therewith  to 

."0  prevent  the  continued  emergence  of  fuel  under 
the  action  of  inertia  from  the  atomising  nozzle. 
These  measures  consist  therein  that  the  throttle 
valve  in  the  position  in  which  it  is  adjusted 
obliquely  to  the  axis  of  the  induction  pipe  for 

■:.r,  starting  and  idle  running  is  disposed  adjacent  to 
two  edge  recesses,  replacing  the  previous  crescent - 
shaped  slits  between  the  edge  of  the  throttle  valve 
and  the  wall  of  the  induction  pipe,  or  adjacent 
to  recesses  arranged  in  the  wall  of  the  induction 

If)  pipe.  Since  these  recesses  are  arranged  at  the 
highest  and  lowest  positions  of  the  obliquely  dis- 
posed throttle  valve,  they  determine  at  the  same 
time  the  flow  passages  for  far  the  greater  part 
of  the  fluid  flowing  in  a  corresponding  direction 

l.'i  at  the  times  indicated  (starting  and  idle  running 
or  shutting  off  the  engine),  so  that  on  the  one 
hand  the  starting  and  idle  running  phase  of  the 
engine  is  favourably  influenced,  and  on  the  other 
hand  the  most  rapid  equalisation  in  pressure  in 

.':)  the  spaces  above  and  below  the  throttle  valve  is 
obtained  on  shutting  off  the  engine. 

The  accompanying  drawing  illustrates  con- 
structional examples  of  the  invention  applied  to 
a  down  draught  carburettor. 

5.')      Figs.  1  and  2  are  vertical  sections  in  two  mu- 
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tually  perpendicular  planes  of  one  constructional 
form,  and 

Figs.  3  and  4  illustrate  separately  a  construc- 
tional form  of  throttle  valve  and  its  arrangement 
in  the  induction  pipe  in  section  and  plan.  5 

The  down  draught  carburettor  shown  in  the 
drawings  is  constructed  on  the  principle  that 
its  mixing  cross-section  varies  automatically  ac- 
cording to  the  quantity  of  air  sucked  in.  Accord- 
ingly, in  the  mixing  chamber  5  of  the  carburet-  10 
tor,  the  blades  7  are  pivoted  around  pins  6  which 
are  pressed  by  springs  8  each  one  to  one  side  of 
the  transversely  disposed  atomising  nozzle  9.  On 
opening  the  throttle  valve  the  air  flowing  against 
the  blades  7  produces  a  movement  of  the  blades  1.3 
away  from  the  atomising  nozzle,  so  that  the  flow 
cross-section  through  the  mixing  chamber  varies 
in  accordance  with  the  air  sucked  in. 

According  to  the  invention  the  blades  7  with 
wide  cut-out  portions  10  of  the  atomising  nozzle  20 
9  determine  in  the  starting  or  idle  running  posi- 
tion of  the  throttle  valve  1 1  such  a  flow  cross - 
section  12  for  the  starting  or  idle  running  phase 
of  the  engine,  to  be  denoted  as  invariable,  that 
the  air  flowing  through  it  causes  the  proper  quan-  2,5 
tity  of  fuel  to  issue  from  the  atomising  nozzle 
to  form  the  starting  or  idle  running  mixture. 
The  arrangement  of  a  separate  starting  or  idle 
running  nozzle  thus  becomes  superfluous.  The 
fuel  is  thus,  on  starting  or  during  idle  running  39 
of  the  engine,  in  movement  in  the  ducts  leading 
from  the  float  chamber  13  into  the  atomising 
nozzle,  so  that  a  transition  from  idle  running  to 
loading  of  the  engine  is  effected  without  disturb- 
ance even  in  the  case  of  sudden  maximum  load-  r;.-) 
ing. 

The  following  arrangement  is  adopted  for 
forming  the  inlet  of  air  and  fuel  in  the  space 
below  the  throttle  valve  similarly  to  a  nozzle,  in 
order  to  obtain  favourable  conditions  for  the  for-  40 
mation  of  the  starting  or  idle  running  mixture. 

The  throttle  valve  1 1  has  on  its  periphery  fac- 
ing the  engine  a  rib  14  projecting  beyond  the 
outer  surface  of  the  throttle  valve,  the  rib  hav- 


ing a  through  aperture  15.  The  device  ser\'es 
to  guide  the  air  striking  the  throttle  valve  in  its 
starting  or  idle  running  position,  and  the  fuel 
dropping  out  of  the  atomising  nozzle  9,  along 
the  rib  14  against  the  aperture  15,  operating  in 
a  nozzle-like  manner,  from  which  fuel  and  air 
emerges  in  a  well  mixed  state. 

In  order  to  support  this  operation  in  the  start- 
ing or  idle  running  position  of  the  throttle  valve, 
according  to  the  constructional  examples  illus- 
trated in  Figs.  3  and  4,  the  communication  be- 
tween the  spaces  above  and  below  the  throttle 
valve  is  produced  merely  by  the  edge  recesses 
18  and  17.  The  remaining  periphery  cf  the 
obliquely  disposed  throttle  valve  abuts  against 
the  wall  of  the  induction  pipe.  The  recess  IS 
is  disposed  below  the  aperture  15  in  the  rib  14 
and  the  recess  1 7  is  disposed  diametrically  oppo- 
site the  recess  16.  All  fluid  fair  and  fuel)  which 
strikes  on  the  upper  surface  of  the  throttle  valve 
is  directed  along  this  surface  of  the  throttle  valve 
and  along  the  rib  14  towards  the  recess  (6.  Much 
the  greater  part  of  the  air  which,  on  shutting 
off  the  engine,  strives  in  consequence  of  the 
super-pressure  prevailing  in  the  induction  pipe, 
to  reach  the  space  above  the  throttle  valve, 
passes  through  the  recess  17.  Equalisation  of  the 
pressures  in  the  spaces  above  and  below  the 
throttle  valve  takes  place  therefore  considerably 
more  rapidly  than  in  the  presence  of  the  known 
crescent-like  slits  between  throttle  valve  and 
wall  of  the  induction  pipe,  (frictional  resistance 
opposing  the  flow) ,  which  has  for  consequence 
an  immediate  interruption  in  the  emergence  of 
the  fuel  from  the  atomising  nozzle  on  .shutting 
off  the  engine. 

The  recesses  16,  17  can  also  have  a  variable 
flow  cross-section,  which  can  be  obtained,  for 
example,  by  the  arrangement  of  adjustable  slides 
on  the  throttle  valve.  Recesses  corresponding 
to  the  recesses  IB,  17  can  also  be  arranged  in 
the  wall  of  the  induction  pipe. 
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This  invention  relates  to  carburettors  for  in- 
ternal combustion  engines. 

Carburettors  are  known  the  mixing  chamber 
of  which  has  a  flow  cross-section  which  varies 
automatically  according  to  the  conditions  in  the  5 
induction  pipe.  The  mixing  chamber  of  such 
carburrettors  is  usually  of  quadrangular  cross- 
section.  Pivoted  blades  of  rigid  or  elastic  mate- 
rial are  provided  at  two  oppositely  disposed  walls 
of  this  mixing  chamber.  These  blades  are  piv-  10 
cted  at  their  one  end  on  a  pin  and  the  other  end 
of  these  pivoted  blades  is  free.  The  pivoted 
blr.dss  are  spring  pressed. 

The  pivoted  blades  abut,  when  the  engine  is 
running,  idly  against  the  atomiser,  arranged 
transversely  in  the  mixing  chamber.  When  the 
throttle  valve  of  the  carburettor  is  opened  the 
engine  sucks  a  greater  quantity  of  air  which  flows 
with  greater  velocity.  The  energy  of  the  air  flow- 
ing through  the  mixing  chamber  acts  on  the  '-^ 
pivoted  blades  in  such  a  way  that  these  are  moved 
away  from  the  atomiser.  Simultaneously  the 
drop  in  pressiu'e  in  the  vicinity  of  the  atomiser 
acts  on  the  fuel  which  is  disposed  in  the  ducts 
and  nozzles  connected  with  the  atomiser,  so  that  '^''^ 
the  fuel  begins  to  flow  out  of  the  atomiser  into 
the  induced  air  current. 

A  great  defect  of  these  known  carburettors 
having  a  mixing  chamber  of  variable  flow  cross- 
section  is  that  the  pivoted  blades  are  built  into 
the  mixing  chamber  with  the  greatest  accuracy, 
that  is  with  a  play  which  is  as  small  as  possible 
relatively  to  the  walls  of  the  mixing  chamber. 
In  many  cases  0.005"  is  prescribed  for  this  play. 
This  apparently  correct  precaution  has  for  con-  ?r, 
sequence  that  it  is  not  at  all  possible  to  obtain 
both  a  favourable  fuel  consumption  and  also  a 
trouble-free  transition  to  the  engine  speed  cor- 
responding to  sudden  opening  of  the  throttle 
valve  of  the  carburettor.  The  cause  of  this  is 
that  by  rea.son  of  the  above  mentioned  accurate 
fitting  of  the  pivoted  blades  in  the  mixing  cham- 
ber when  the  energy  of  the  air  sucked  in  by  the 
motor  suddenly  increases,  ( sudden  opening  of  the 
throttle  valve) ,  the  pivoted  blades  are  moved  with 
maximum  velocity  from  the  atomiser  to  the  max- 
imum possible  distance  from  one  another,  where- 
by there  immediately  occurs  a  falling  off  in  the 
velocity  of  the  air  sucked  in  by  the  motor,  as  well 
as  in  the  drop  in  pressure  associated  therewith  "'0 
in  the  vicinity  of  the  atomiser.  Consequently  a 
sudden  interruption  in  the  outflow  of  fuel  from 
the  atomiser  and  therefore  also  a  momentary 
decrease  in  the  speed  of  the  engine  takes  place. 
Further,  when  the  air  passes  exclusively  in  that  55 
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spar,,?  of  the  mixing  chamber  determined  by  the 
pivoted  blades  an  economical  fuel  consumption 
is  obtained  only  within  very  narrovv^ly  limited 
ranges  of  engine  speed. 

A  carburettor,  the  mixing  chamber  of  which 
has  a  non-variable  flow  section  for  the  air  sucked 
in  by  the  motor,  has  the  disadvantage  that,  for 
the  purpose  of  obtaining  a  better  fuel  consump- 
tion, this  flow  cross-section  must  be  enlarged, 
which  impairs  the  volumetric  effect  of  the  engine 
because  the  cylinder  charging  of  the  engine  is 
impaired  when  the  flow  velocity  of  the  induced 
air  drops,  in  the  case  that  the  invariable  flow 
cross-section  of  the  mixing  chamber  exceeds  a 
predetermined  limit. 

The  object  of  the  pr  esent  invention  is  to  over- 
come these  defects. 

In  a  carburettor  according  to  the  present  in- 
vention the  air  sucked  in  by  the  motor  flows  not 
only  through  the  mixing  space  proper  of  the  mix- 
ing chamber,  but  also  in  the  same  direction, 
partly  through  ducts  which  are  disposed  between 
the  mixing  space  of  the  mixing  chamber  and  the 
waDs  thereof. 

The  accompanying  drawings  illustrate  how  the 
invention  may  be  carried  into  effect. 

Pigs.  1  and  2  are  longitudinal  sections  in  two 
mutually  perpendicular  planes  and  Fig.  3  a  plan 
of  a  mixing  chamber  according  to  the  invention 
provided  with  a  variable  flow  cross-section. 

Pigs.  4  and  5  are  respectively  transverse  and 
longitudinal  sections  of  a  mixing  chamber  pro- 
vided with  a  non-variable  flow  cross-section. 

In  the  mixing  chamber  1  having  a  variable  flow 
cross-section  illustrated  in  Figs.  1  to  3,  the  piv- 
oted blades  2  are  pivotally  mounted  on  rollers  3 
and  are  pressed,  when  the  engine  is  stationary 
and  also  when  it  is  running  idly,  by  springs  4 
against  the  atomising  nozzle  5.  The  space  deter- 
mined by  the  blades  2  disposed  below  the  atom- 
ising nozzle  5  is  tne  mixing  space  proper.  The 
spaces  7  of  the  mixing  chamber  are  disposed  apart 
from  the  mixing  space.  Hitherto  it  has  been  at- 
tempted to  prevent  the  penetration  of  air  into 
these  .spaces  7.  The  air  sucked  in  by  the  engine 
flows  in  the  direction  of  the  arrow  c  into  the 
space  6  of  the  mixing  chamber  and,  moving  in 
the  direction  of  the  arrow  d.  reaches  the  induc- 
tion pipe  of  the  engine.  The  pivoted  blades  2 
are,  according  to  the  invention,  so  dimensioned 
that  their  width  is  smaller  to  the  extent  a  than 
that  of  the  mixing  chamber  I  (Fig.  2).  The  air 
sucked  in  by  the  motor  can  penetrate  through 
the  ducts  formed  in  this  way  into  the  spaces  7, 
being  drawn  off  from  these  through  apertures  8 
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in  the  blades  2  into  the  induction  pipe  of  the 
engine.  At  the  places  where  the  blades  2  bear 
on  the  rollers  3  the  usual  play  b,  about  0.02  mm. 
relatively  to  the  walls  of  the  mixing  chamber,  is 
maintained.  The  width  of  the  ducts  a  amounts  5 
to  1-4%  of  the  width  of  the  mixing  chamber. 
The  action  of  this  arrangement  is  made  effective 
because  the  induced  air  loses  at  all  open  positions 
of  the  throttle  valve  a  part  of  its  energy  acting 
directly  on  the  blades  2.  The  induced  air  will  10 
therefore,  at  a  desired  opening  of  the  throttle 
valve,  move  the  blades  2  av/ay  from  the  atomising 
nozzle  5  more  slowly,  so  that  fuel  from  the  atom- 
iser flows  without  interruption  and  in  addition  a 
constant  drop  in  pressure  is  obtained  in  the  l.i 
neighbourhood  of  the  atomising  nozzle  at  each 
opening  of  the  throttle  valve  of  the  carburettor. 
It  is  clear  that  as  the  velocity  of  the  air  flowing 
through  the  mixing  chamber  increases,  a  corre- 
spondingly larger  part  of  this  air  passes  along 
the  path  of  smaller  resistance  (channels  a). 
When  the  quantity  of  air  flowing  through  the 


space  6  decreases  the  drop  in  pressure  in  the 
neighbourhood  of  the  atomising  nozzle  5  is  rela- 
tively reduced,  so  that  the  quantity  of  induced 
fuel  will  be  smaller  than  is  the  case  with  previous 
constructions  of  mixing  chamber. 

The  advantage  of  the  operation  above  described 
is  utilised  in  mixing  chambers  with  non-variable 
cross-section  because  the  mixer  previously  in- 
serted very  accurately  in  the  mixing  chamber 
forms  between  the  latter  and  the  walls  of  the 
mixing  chamber  the  characteristic  auxiliary  flow 
ducts  for  the  induced  air. 

Accordingly  the  mixer  1 0  of  the  mixing  cham- 
ber 9,  which  has  an  invariable  cross-section,  has 
a  diameter  which  is  correspondingly  smaller  than 
the  diameter  d  of  the  mixing  chamber,  thereby 
providing  the  auxiliary  flow  ducts  a  (.Figs.  4,  5) . 

The  arrangement  of  the  auxiliary  flow  ducts  a 
can,  in  general,  also  be  asymmetric  to  the  axis 
20  of  the  mixing  chamber. 
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This  invention  relates  to  the  manufacture  of 
filaments  consisting  of  pure  silicic  acid,  more  par- 
ticularly quartz. 

Compared  with  glass  filaments,  filaments  con- 
sisting of  pure  silicic  acid,  and  more  particularly 
those  consisting  of  quartz,  excel  by  their  greater 
resistance  to  chemical  influences  and  heat.  They 
also  excel  by  their  extremely  high  electrical  re- 
sistance and,  particularly  if  subsequently  vitri- 
fied, by  their  very  small  di-electric  losses. 

It  is  already  known  to  make  filaments  consist- 
ing of  pure  silicic  acid,  and  particularly  quartz, 
by  spinning  fused  silicic  acid  or  quartz.  This 
method  is  difficult  to  perform  as  it  necessitate.s 
working  at  extremely  high  temperatures,  quartz  15 
only  melting  at  1710°  C. 

According  to  the  present  invention  filaments 
consisting  of  pure  silicic  acid,  particularly  quartz, 
are  produced  my  making  an  intermediate  filament 
from  a  compound  containing  silicic  acid  which  is  20 
capable  of  being  spun  at  considerably  lower  tem- 
peratures, this  filament  being  .subsequently  freed 
from  substances  other  than  silicic  acid  by  chem- 
ical action,  whereby  a  filament  consisting  of  pure 
silicic  acid  is  obtained.  Among  the  substances  2.'j 
containing  silicic  acid,  which  may  be  used  in  the 
process  according  to  the  invention,  the  alkali 
metal  silicates,  such  as  the  so-called  water  glasses, 
are  most  important  as  they  melt  at  comparatively 
low  temperatures.  Instead  of  fused  alkali  metal 
silicates,  the  aqueous  .solutions  of  the  alkali  metal 
silicates  may  also  be  used. 

When  employing  .solution?^  of  alkali  metal  sili- 
cates a.s  the  initial  material  in  making  the  inter- 
mediate filaments,  perfectly  clear  .solutions  freed 
from  an  impurities  by  filtering  through  a  fine 
mesh  cloth  may  be  used,  but  it  has  been  found  to 
be  particularly  advantageous  to  precipitate  col- 
loidally  a  small  proportion  of  the  silicic  acid  by  a 
treatment  with  carbonic  acid  or  other  weak  acids.  40 
This  colloidal  silicic  acid  remains  suspended  in 
the  solution  in  a  finely  distributed  state  and  does 
not  interfere  with  the  spinning  operation.  If 
desired,  the  solution  may  be  separated  by  centri- 
fuging  into  a  portion  rich  in  silicic  acid  and  one 
poor  in  it,  the  one  rich  in  silicic  acid  being  pref- 
erably used  in  making  the  intermediate  filaments. 

It  has  already  been  proposed  to  make  filaments 
from  alkali  metal  silicates,  expecially  from  various 
kinds  of  water  glass.  These  filaments  were  sub- 
sequently stabilized  by  means  of  stabilizing  agents. 
The  object  of  such  processes  was,  however,  the 
production  of  silicate  filaments,  and  not  of  fila- 
ments consisting  of  pure  silicic  acid.  Accord- 
ingly, the  basic  constituents  not  consisting  of  55 
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silicic  acid  were  not  dissolved  and  removed  from 
the  filaments  first  obtained  in  the  course  of  the 
known  processes. 

In  order  to  convert  the  intermediate  filaments 
into  filaments  consisting  of  pure  silicic  acid,  the 
intermediate  filaments  are  subjected  to  a  treat- 
ment with  acids,  salts  of  an  acid  reaction,  or  other 
chemical  substances  reacting  chemically  with 
the  silicates.  This  treatment  may  take  place  in 
a  bath  of  liquid,  or  in  the  gaseous  phase.  In  the 
latter  case,  the  products  of  the  conversion  of  the 
basic  components  of  the  silicates  must  be  re- 
moved in  a  separate  operation.  A  filament  con- 
sisting of  alkali  metal  silicate  may,  for  example, 
be  treated  with  gaseous  hydrochloric  acid  or  with 
chlorine,  and  the  sodium  chloride  may  be  re- 
moved by  dissolving  or  evaporating  it,  thereby 
converting  the  filament  into  one  consisting  of 
pure  silicic  acid. 

For  the  dissolving  operation,  water  is  the  first 
choice,  but  other  inexpensive  solvents,  such  as  di- 
luted alcohol,  may  also  be  used.  If  solvents  other 
than  water  are  employed,  they  are  preferably  sub- 
sequently recovered. 

When  employing  a  bath  of  liquid  for  removing 
the  basic  constituents  of  the  silicates,  the  so- 
called  wet  spinning  process  may  be  used,  1.  e.  the 
solution  of  alkali  metal  silicate  is  spun  directly  in- 
to the  acid  coagulating  bath.  In  such  a  case,  the 
intermediate  filament  of  alkali  metal  silicate  is 
converted  into  a  filament  of  pure  silicic  acid  in 
statu  nascendi.  When  .spinning  by  the  dry  spin- 
ning process — using  either  fused  silicates  or  dis- 
solved silicates — the  removal  of  the  basic  com- 
ponents is  a  separate  operation  performed  im- 
mediately after  the  spinning  operation. 

An  intermediate  filament  spun  from  fused  or 
dissolved  alkali  metal  silicates  requires,  in  order 
to  be  converted  into  a  filament  of  pure  silicic  acid, 
a  rather  drastic  subsequent  treatment  to  remove 
the  basic  components  completely.  In  the  follow- 
ing description,  the  removal  of  the  basic  com- 
ponents by  means  of  dilute  acids  is  mainly  con- 
templated, but  similar  principles  apply  to  the 
modifications  of  the  invention  where  the  dilute 
acids  are  replaced  by  salts  having  an  acid  re- 
action, or  by  other  substances  capable  of  react- 
ing chemically  with  the  basic  components  of  the 
silicates. 

The  intensity  of  the  acid  treatment  required 
to  remove  the  basic  constituents  depends,  nat- 
urally, on  the  gauge  of  the  filaments.  The  greater 
the  diameter  of  the  filaments  the  more  intense  an 
acid  treatment  is  required,  whereas  extremely 
fine  filaments  may  be  completely  freed  from  basic 
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constituents  by  a  comparatively  mild  treatment 
with  acid. 

The  three  factors:  concentration  of  the  acid, 
temperature  and  duration  of  the  treatment,  are 
so  correlated,  that  increasing  any  one  of  them 
permits  decrease  of  one  or  both  of  the  others. 
Acid  concentrations  ranging  between  5  and  50 
per  cent  are  preferred  for  removing  the  basic 
constituents  from  the  filaments,  strong  mineral 
acids,  such  as  hydrochloric  acid,  sulphuric  acid, 
nitric  acid,  being  particularly  suitable  for  the  acid 
treatment.  Of  the  organic  acids,  the  compara- 
tively strong  ones  such  as  e.  g.  formic  acid,  oxalic 
acid,  and  acetic  acid  are  suitable.  Instead  of 
aqueous  solutions  of  acids  or  salts  having  an  acid 
reaction,  solutions  also  containing  an  organic 
solvent  may  be  used,  e.  g.  aqueous  and  alcoholic 
solutions  of  an  acid. 

Room  temperature  or  a  slightly  increased  tem- 
perature is  sufficient,  as  a  rule,  for  the  acid  treat- 
ment, the  duration  of  the  treatment  mainly  de- 
pending upon  the  gauge  of  the  filaments.  With 
filaments  of  a  medium  gauge,  e.  g.  with  a  diam- 
eter of  10  to  20  microns,  a  treatment  with  nitric 
acid  of  30  per  cent  for  10  minutes  at  room  tem- 
perature is  sufficient. 

A  modification  of  the  removal  of  the  basic  con- 
stituents from  the  intermediate  filaments,  which 
is  of  great  practical  importance,  consists  in  treat- 
ing the  filaments  with  comparatively  dilute  acid 
in  the  first  instance  and  with  a  more  concentrated 
solution  later  on;  if  desired,  the  filaments  may 
also  be  washed  between  these  steps.  To  use  a 
weak  diluted  acid  is  particularly  recommendable 
when  the  filaments  are  directly  spun  into  an  acid 
bath,  in  accordance  with  the  wet  spinning  proc- 
ess. In  that  process,  the  employment  of  a  more 
concentrated  acid  as  the  coagulating  bath  would 
result  in  the  filaments  solidifying  prematurely, 
which  makes  the  employment  of  a  more  dilute 
.?,c'd  desirable,  particularly  in  connection  with 
the  stretch-spinning  process.  Tlie  com.plete  re- 
moval of  the  last  remnants  of  the  basic  constit- 
uents is  pi'eferably  obtained  by  a  subsequent 
treatment  with  a  more  concentrated  acid. 

Both  the  dry  spinning  process  and  the  wet 
spinning  process  may  be  employed  in  making  the 
intermediate  filaments.  In  accordance  with  the 
dry  spinning  process,  the  filaments  are  spun  into 
air,  and  the  conversion  of  the  intermediate  fila- 
ments into  the  final  silicic  acid  filaments  is 
brought  about  subsequently.  In  accordance  with 
the  wet  spinning  process,  the  intermediate  fila- 
ments are  spun  into  a  coagulating  bath,  whereby 
they  are  partly  converted  into  silicic  acid  fila- 
ments in  statu  nascendi.  Both  processes  may  be 
employed  when  using  a  fused  silicate  as  well  as 
when  using  a  solution  of  silicate  as  the  initial 
material. 

Whether  the  dry  spinning  process  or  the  wet 
spinning  process  is  employed,  silicic  acid  filaments 
are  eventually  obtained,  which  consist  to  a  con- 
siderable extent,  of  colloidal  or  micro-crystalline 
.silicic  acid.  In  the  case  of  the  dry-spun  fila- 
ments, the  micro -crystallites  are  probably  un- 
oriented,  and  distributed  at  random  in  the  fila- 
ment, whereas  in  filaments  obtained  by  the  wet- 
spinning  process  the  micro-crystallites  are  prob- 
ably arranged  in  parallel  to  the  axis  of  the  fila- 
ment, at  least  to  a  certain  extent.  The  extent  of 
orientation  is  probably  increased  by  the  stretch- 
spinning  operation,  the  more  so  the  more  the 
filaments  are  stretched.  This  orientation  of  the 
micro-crystallites  results  in  an  improvement  in 


the  mechanical  properties  of  the  filaments,  par- 
ticularly in  their  extensibility. 

The  size  of  the  crystallites  can  be  shown  to  de- 
pend largely  upon  the  conditions  of  formation, 
particularly  upon  the  pressure  and  the  tempera- 
ture. The  well-known  rules  regarding  the  hy- 
dro-thermal formation  of  crystals  apply.  Slow- 
ing down  the  coagulating  reaction  is  particularly 
inducive  to  an  increased  extent  of  crystalline 

!"  orientation. 

In  order  to  improve  the  mechanical  properties 
of  the  silicic  acid  filaments  it  may  be  advisable 
to  vitrify  the  filaments  completely.  This  is  done, 
in  accordance  with  the  invention,  by  heating  the 

!  r.  filaments  subsequently  to  a  temperature  which  is 
high  enough  to  cause  vitrification  of  silicic  acid, 
or  of  quartz,  respectively.  In  order  to  avoid  the 
filaments  being  destroyed  by  the  heat  it  is,  how- 
ever, necessary  to  pass  the  filaments  through  the 

■>o  heating  zone  at  a  high  speed.  Their  thermal  ca- 
pacity being  very  small,  they  cool  down,  after 
having  passed  through  the  heating  zone,  so 
quickly  that  devitrification  (formation  of  crystal- 
line modifications  of  quartz  such  as  crystoballite) 
need  not  be  expected.  The  vitrifying  tempera- 
ture also  depends  upon  whether  the  filaments 
consist  of  colloidal  silicic  acid,  or  of  quartz  (prob- 
ably jS-quartz),  and  should  be  chosen  accord- 
ingly, i 

■;()  In  every  case,  the  duration  of  the  heat  treat- 
ment depends  upon  the  gauge  of  the  filaments. 
With  filaments  having  a  diameter  of  5  microns, 
it  is  sufficient  to  draw  them  through  a  narrow, 
highly  heated  zone  at  a  rate  of  1000  metres  per 
minute.  With  finer  filaments,  the  speed  may  be 
increased  still  further,  whereas  with  filaments  of 
a  larger  diameter  the  speed  at  which  they  are 
drawn  through  the  heating  zone  has  to  be  re- 
duced.   During  the  filaments  of  silicic  acid  are 

40  drawn  through  the  heating  zone  their  diameter 
may  further  be  reduced  by  a  stretching  process. 

If  the  production  of  coloured  filaments  is  de- 
sired, suitable  mineral  colouring  matter  may  be 
added  to  the  material  to  be  spun,  care  being 

43  taken  to  use  only  such  colouring  substances  v/hich 
are  not  removed  by  the  reagents  used  for  treat- 
ing the  intermediate  filaments  so  as  to  remove 
the  basic  constituents  of  the  silicates.  By  way  of 
example,   colloidal   metals   especially  colloidal 

SO  precious  metals,  and  oxidic  compounds  of  metals 
or  nonmetals  present  in  a  stage  of  oxidation  other 
than  their  highest,  may  be  mentioned  as  suit- 
able colouring  substances. 
The  invention  is  further  illustrated  in  the  fol- 

6.')  lowing  examples:  — 

Example  1 

Commercial  water-glass  having  the  composi- 
tion  INasO,  3Si02  is  fused,  and  the  fused  mass 
is  clarified  by  prolonged  heating  or  by  subject- 
ing it  to  a  vacuum.  After  this,  the  fused  mass  is 
spun  through  nozzles  to  form  filaments  using  a 
drum  in  accordance  with  the  conventional  meth- 

g3  od  of  spinning  glass,  or  else  by  the  injector  meth- 
od which  is  also  known,  and  in  which  the  fila- 
ment issuing  from  the  nozzle  is  caught  and  car- 
ried away  by  a  jet  of  steam  or  compressed  air. 
The  required  temperature  is  below  1000°  C,  which 

70  is  a  considerable  advantage  in  comparison  with 
the  direct  spirming  of  fused  quartz. 

Filaments  coloured  blue  are  obtained  by  adding 
to  the  fused  water-glass  some  titanium  dioxide 
reduced  in  a  current  of  hydrogen,  and  heating 

75  until  dissolution  has  taken  place. 
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Example  2 

Solid  commercial  double  water-glass,  having  the 
composition  lNa20,  IK2O,  6SIO2,  is  dissolved  in 
an  excess  of  water,  and  the  solution  is  evaporated, 
preferably  in  vacuo  so  as  to  avoid  the  undesir- 
able effect  of  carbon  dioxide,  until  a  concentra- 
tion corresponding  to  a  specific  gravity  of  60" 
Baume  is  obtained.  After  de-aerating  and  filter- 
ing, the  solution  is  used  for  dry-spinning  fila- 
ments of  a  diameter  ranging  between  1  to  10 
microns.  The  alkali  is  removed  by  a  subsequent 
treatment,  for  two  minutes,  with  a  30  per  cent 
nitric  acid.  After  this,  the  filament  is  drawn  at 
a  speed  of  1000  metres  per  minute  through  a 
hydrogen  and  oxygen  or  a  town  gas  and  oxygen 
flame,  or  through  an  electrically  heated  zone. 

Example  3 

Commercial  potassium  water-glass  having  th3 


composition  IK2O,  2Si02,  is  dissolved  in  the  five- 
fold quantity  of  water,  and  the  solution  is  de- 
aerated  and  filtered.  It  is  then  spun,  by  the  wet 
spinning  process,  into  a  5  per  cent  solution  of 

5  hydrochloric  acid  serving  as  a  coagulating  bath, 
and  wound  by  means  of  spinning  centrifuges.  The 
filament  cakes  are  then  treated  first  with  a  10 
per  cent,  and  later  with  a  20  per  cent,  solution 
of  acid,  with  or  without  an  intermediate  wash- 

10  ing  operation. 

In  all  three  examples,  the  stretch-spinning 
process  is  employed,  i.  e.  the  diameter  of  the  aper- 
tures of  the  nozzles  is  ten  to  hundred  times 
greater  than  the  diameter  of  the  final  filament. 
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The  present  invention  relates  to  methods  and 
means  for  artifically  reducing  the  air  resistance 
of  aircraft. 

Air  brakes  for  reducing  and  controlling  the 
speed  of  aircraft  in  flight  and  when  landing  and 
consisting  of  adjustable  flaps  are  known.  It  is 
also  known  to  provide  one  or  a  plurality  of  para- 
chutes at  the  tail  end  of  a  fuselage  which  can  be 
unfolded,  for  example,  when  the  aircraft  tends  to 
spin. 

An  object  of  the  present  invention  is  to  pro- 
vide an  air  brake  for  aircraft,  particularly  for 
braking  and  controlling  the  speed  of  an  aeroplane 
making  a  nose  dive.  A  feature  of  the  present  in- 
vention is  the  provision  of  elements  of  high  air 
resistance  on  the  fuselage  and  being  retractable 
into  the  fuselage  of  the  aircraft  in  the  rear  of 
the  tail  unit.  By  arranging  the  air  brake  in  the 
rear  of  the  tail  unit  vibrations  are  prevented  which 
otherwise  occur  when  the  brake  members  or  ele- 
ments are  protracted,  i.  e.  in  operating  position. 
If  the  air  brake  is  in  front  of  the  tail  unit  and 
in  operation  there  is  sucli  a  disturbance  of  the 
air  current  which  causes  such  violent  vibrations  of 
the  tail  unit  and  steering  apparatus  that  the 
safety  of  the  plane  is  greatly  impaired.  If  the  air 
brake  is  positioned  forward  of  the  elevator  the 
latter  and  the  wings  are  likely  to  vibrate.  Such 
an  ill-positioned  air  brake  also  may  cause  unde- 
sired  trimming,  a  condition  which  is  completely 
eliminated  with  the  arrangement  according  to 
the  present  invention. 

In  its  simplest  form  the  brake  system  according 
to  the  present  invention  comprises  at  least  two 
flaps  or  other  elements  of  high  air  resistance 
which  are  connected  to  the  rear  part  of  the  fuse- 
lage in  tlie  rear  of  the  tail  unit  and  which  are 
operated  by  a  suitable  mechanism  so  as  to  be 
brought  from  the  interior  of  the  aeroplane  into 
the  main  air  current  or  to  be  removed  therefrom. 
The  brake  or  resistance  elements  may  be  situated 
in  special  recesses  in  the  surface  of  the  fuselage 
or  they  may  cling  closely  to  said  surface  or  they 
may  themselves  form  a  part  of  the  fuselage  cov- 
ering when  in  rest  position.  The  air  resistance 
elements  may  be  moved  into  the  desired  position 
at  will  by  a  suitable  actuating  mechanism. 

With  one  set  only  of  radially  extending  flaps 
large  inactive  spaces  are  left  between  the  individ- 
ual flaps  when  the  brake  is  in  operating  position. 
To  eliminate  or  reduce  these  inactive  spaces  we 
provide  one  or  more  additional  sets  of  radially 
extending  flaps  whereby  the  spaces  left  between 
the  flaps  of  one  set  are  flUed  by  the  flaps  of  an- 
other set  of  flaps. 
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Conventional  air  brakes  must  be  moved  against 
the  air  current  when  brought  into  operating  posi- 
lion  or  removed  therefrom  and  their  operation 
requires  much  power.  With  the  elements  accord- 
ing to  the  present  invention  protruding  as  well 
as  retracting  is  assi.sted  by  the  air  current.  The 
elements  according  to  the  present  invention  move 
with  the  air  current  and  not  against  it. 

Tile  objects  of  the  present  invention  set  forth 
so  far  are  not  sufRcient  to  eliminate  disaster.  For 
example,  the  pilot  may  not  operate  the  brakes  in 
time  when  the  speed  of  the  plane  becomes  too  fast. 
He  may  use  the  air  resistance  elements  too  late, 
i.  e.,  when  the  speed  of  the  plane  and  the  air  cur- 
rent is  already  so  great  that  the  impact  of  the 
air  on  the  brake  elements  causes  a  breaking  away 
of  said  elements.  The  present  invention  makes 
it  impossible  that  the  brake  in  not  used  at  the 
proper  moment.  The  projection  of  the  brake 
elements  is  done  automatically,  according  to  the 
present  invention,  and  the  motion  of  the  brake 
is  made  dependent  upon  the  damming  up  of  air 
pressure. 

Having  now  described  in  a  general  way  some  of 
the  objects  and  principles  of  the  present  inven- 
tion, we  proceed  in  describing  some  specific  em- 
bodiments of  the  present  invention.  Further  and 
other  objects  of  this  invention  will  be  hereinafter 
set  forth  in  and  will  be  apparent  from  the  follow- 
ing specification  and  also  from  the  drawings 
which,  by  way  of  illustration  show  the  principle 
and  the  operation  of  certain  specific  embodiments 
of  our  invention. 

In  the  drawings: 

Figure  1  is  a  schematic  side  view  of  an  aero- 
plane equipped  with  a  brake  system  according  to 
the  present  invention. 

Figure  2  is  a  large  scale  side  view  of  the  rear 
part  of  a  fuselage  equipped  with  an  air  brake  ac- 
cording to  the  present  invention. 

Figure  3  is  a  rear  view  of  the  fuselage  part 
shown  in  Fig.  2. 

Figure  4  is  a  large  scale  part  sectional  schematic 
view  of  the  rear  part  of  a  fuselage  with  the  air 
brake  according  to  the  present  invention  in  rest 
position. 

Figure  5  is  a  large  scale  part  sectional  schematic 
view  of  the  rear  part  of  a  fuselage  with  the  air 
brake  according  to  the  present  invention  in  brak- 
ing position. 

Figure  6  is  a  large  scale  part  sectional  sche- 
matic view  of  the  rear  part  of  a  fuselage  with  the 
air  brake  according  to  the  present  invention  in 
the  first  stage  of  the  retracting  operation. 

Figure  7  is  an  isometric  view  of  a  modified  air 
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brake  proper  according  to  the  present  invention. 

Figure  8  is  a  cross  sectional  view  of  the  device 
illustrated  in  Fig.  7,  said  view  being  taken  along 
line  8 — 8  in  Fig.  7  and  in  the  direction  of  the 
arrows  in  said  figure.  In  the  upper  half  of  Fig.  8  g 
the  air  brake  is  shown  in  spread  open  or  operating 
position  and  in  the  lower  half  in  closed  or  rest 
position. 

Figure  9  is  a  longitudinal  sectional  view  of  a 
modified  air  brake  operating  mechanism  accord-  10 
ing  to  the  present  invention. 

Figure  10  is  a  cross  sectional  view  of  the  brake 
system  shown  in  Fig.  9  and  taken  along  line 
10 — 10  of  that  figure. 

Figure  11  shows  the  mechanism  for  disconnect-  1,3 
ing  and  dropping  the  brake  system  according  to 
Fig.  9  from  the  aircraft. 

Figure  12  is  a  wiring  diagram  for  operating  an 
air  brake  system  according  to  the  present  inven- 
tion. 20 

Referring  more  particularly  to  Fig.  1  of  the 
drawings,  numeral  I  designates  the  aeroplane 
fuselage,  nvuneral  2  a  wing  attached  thereto,  nu- 
meral 3  a  propeller,  4  a  tail  plane,  5  an  elevator, 
6  are  fins  with  rudders  7  hinged  thereto.  Two  25 
brake  flaps  8  which  are  in  symmetric  position 
with  respect  to  one  another  and  to  the  fuselage 
are  hinged  at  9  to  the  rear  end  of  the  fuselage. 
To  each  flap  an  operating  rod  1 0  is  movably  con- 
nected which  rod  extends  into  the  interior  of  the  oq 
fuselage  and  may  be  operated  therefrom. 

Figures  2  and  3  illustrate  in  somewhat  larger 
scale  the  rear  end  of  a  fuselage  which  is  provided 
with  a  plurality  of  flaps  20  which  are  equally  dis- 
tributed around  the  rear  end  and,  when  in  op-  -5 
crating  position  as  shown  in  dotted  lines  20', 
mnbrella  like  surround  said  rear  end.  As  can 
be  better  seen  in  Fig.  3,  six  flaps  are  provided 
the  frames  24  of  which  are  only  partly  covered 
so  that  air  passages  25  and  26  alternate  with  sur-  jo 
faces  22  and  23  of  high  air  resistance. 

Figures  4  to  6  are  more  detailed  illustrations 
of  the  operating  mechanism  for  the  brake  flap-s. 
Particular  attention  is  called  to  the  features  which 
cause  relief  of  the  operating  mechanism  and  re- 
duction  of  power  required  for  its  actuation. 

The  flaps  32  are  hinged  to  a  transverse  mem- 
ber 41  to  which  also  the  rear  part  33  of  the 
fuselage  31  is  connected.  The  extreme  rear  end 
33  of  the  fuselage  is  carried  by  an  axially  dis- 
placable  rod  34.  The  transverse  member  4 1  which 
carries  the  hinges  35  for  the  flaps  32  is  rigidly 
cormected  with  the  rod  34.  Rod  34  further  car- 
ries the  closing  or  retracting  body  36  in  the  shape 
of  a  cylinder  which,  for  the  purpose  of  cormecting  ^  ^ 
it  with  rod  34,  is  provided  at  one  end  with  a  cone  •-'•^ 
shaped  part  42  the  point  part  43  of  which  is 
fastened  to  the  rod  34.  A  bush  member  37  slides 
on  rod  34  and  movably  carries  one  end  of  connect- 
ing rods  38  by  means  of  hinges  39.  The  other 
ends  of  the  connecting  rods  38  are  hinged  at  00 
hinges  40  to  the  air  brake  flaps  32.  Hinges  40 
are  situated  as  close  as  possible  to  the  extreme 
outer  ends  of  the  flaps  32. 

Figure  4  shows  the  device  with  the  flaps  in  rest 
position.  In  this  position  flaps  32  form  the  skin  05 
of  the  fuselage  between  parts  31  and  33.  If  bush 
37  is  moved  in  the  direction  of  arrow  44,  flaps  32 
turn  about  pivots  35  until  they  reach  the  position 
shown  in  Fig.  5.  The  flaps  or  leaves  32  move  in 
the  direction  of  the  air  current  which  is  indicated  ?0 
by  the  arrows  45;  therefore  very  little  power  is 
needed  for  projecting  the  flaps  into  operating  po- 
sition. The  movement  of  bush  37  may  be  con- 
troled  during  the  entire  length  of  its  stroke  or  the 
movement  may  be  just  started  and  carried  on 


until  the  ends  of  the  flaps  are  slightly  removed 
from  the  fuselage  so  that  the  relative  wind  can 
Vilow  imderneath  the  flaps  and  cause  their  full 
opening  or  swinging  out.  A  buffer  consisting,  for 
example,  of  a  spring  46  is  provided  for  preventing 
a  too  violent  flnal  opening  of  the  umbrella  like 
air  brake. 

For  closing  the  air  brake  and  returning  it  into 
rest  position  bush  or  sleeve  37  is  retained  in  the 
position  it  assumes  in  full  open  position  of  the 
brake  and  rod  34  is  moved  rearwards  in  the  direc- 
tion of  arrow  44.  This  rearward  movement  of  rod 
34  requires  practically  no  power  because  the  rod 
with  the  brake  in  open  condition  is  pulled  by  the 
relative  wind.  To  prevent  a  movement  too  far 
rearward  of  rod  34  and  parts  attached  thereto  a 
stop  member  47  is  provided  adjacent  to  rod  34  and 
fixed  to  the  fuselage  and  a  collar  48  on  rod  34  and 
a  spring  49  disposed  adjacent  to  member  47  and 
adapted  to  engage  collar  48  when  the  latter  and 
rod  37  reach  outermost  position.  Upon  rearward 
movement  of  rod  34  closing  body  36  also  moves 
rearward  and  forms  a  continuation  of  fuselage  3 1 
and  closes  the  opening  between  the  fuselage  and 
the  air  brake.  If  then,  or  simultaneously  with 
the  rearward  movement  of  rod  34,  bush  37  is 
moved  forward  relatively  to  rod  34  the  air  brake 
is  returned  into  rest  position  and  upon  forward 
movement  of  rod  34  the  whole  device  is  returned 
into  the  position  sho'wn  in  Fig.  4.  Very  little 
power  is  needed  for  this  operating  step  because 
the  cylinder  35  prevents  undesirable  air  currents. 
With  this  method  of  closing  the  umbrella  like  air 
brake  the  leaves  are  moved  in  the  direction  of  the 
relative  wind  and  closing  requires  very  little 
power,  if  any. 

The  brake  fiaps  8,  20  and  32  according  to  Figs. 
1  to  6  leave  considerable  wedge-shaped  inactive 
space  when  the  brake  is  in  open  or  operating  posi- 
tion. 

With  a  design  of  the  brake  as  per  Figs.  7  and  8 
additional  flaps  50  are  provided  which  fill  the 
otherwise  inactive  spaces  between  the  flaps  32. 
Flaps  32  form  the  outer  shell  of  the  brake  and, 
when  closed,  of  the  fuselage  between  the  fuselage 
parts  31  and  33.  Two  adjacent  transverse  mem- 
bers 4 1  and  4 1 '  are  provided  whereby  flaps  32  are 
hinged  to  member  41  and  flaps  50  to  member  41'. 

In  the  device  illustrated  in  Figs.  7  and  8,  the 
connecting  rods  38  of  flaps  32  and  the  rods  51  of 
flaps  50  are  not  hinged  to  the  extreme  ends  of  the 
flaps  but  to  an  intermediary  part  of  the  flaps. 
This  also  reduces  the  power  required  for  operat- 
ing the  flaps. 

Figs.  9  to  11  illustrate  an  embodiment  of  our 
invention  in  which  the  transverse  member  52  to 
which  the  flaps  53  are  hinged  is  not  rigidly  con- 
nected with  a  rod  and  the  rear  part  33  of  the  fuse- 
lage but  is  slidable  on  a  suitable  guide  member 
54.  The  latter  is  rigidly  connected  with  the  fu- 
selage and  the  rear  part  33  thereof.  Guide  mem- 
ber 54  is  preferably  built  up  of  a  plurality  of  angle 
irons  and  has  great  resistance  against  bending 
and  torsion.  The  free  ends  of  the  cormecting 
rods  55  are  not  connected  to  a  movable  part  but 
are  hinged  at  56  to  the  fuselage  or  the  guide- frame 
54.  When  transverse  member  52  is  moved  for- 
ward on  guide  member  54  the  flaps  53  are  spread 
open.  By  this  arrangement  the  num.ber  of  mov- 
ing parts  is  greatly  reduced  and  the  safety  and 
stability  of  the  device  is  increased.  The  con- 
struction according  to  Fig,  9  is  also  of  less  weight. 
By  locating  the  hinges  57  of  connecting  rods  55 
and  flaps  53  substantially  at  the  center  of  the 
flaps  or  rather  at  a  point  at  which  the  air  pres- 
sure acting  on  the  flaps  is  balanced,  the  power 
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required  to  operate  the  flaps  is  much  reduced. 
In  case  of  too  strong  vibrations  of  the  brake  end 
of  the  fuselage  caused  by  eddy  air  currents  in  the 
rear  of  the  nose  dive  brake  and/or  because  the 
brake  may  be  damaged  provisions  are  made  to  -5 
disconnect  and  drop  the  whole  brake  and  brake 
operating  mechanism  from  the  aircraft. 

The  position  of  the  brake  in  action  is  shown  in 
dash  and  dotted  lines  in  Rg.  9.    The  flap  carrier 
52  is  then  in  position  52'  and  the  flaps  in  position  iO 
53'. 

Movement  of  the  flap  carrier  52  is  caused  by  a 
motor  58  which  drives  a  threaded  spindle  59 
which  is  rotatably  supported  in  the  frame  54.  A 
nut  60  runs  on  spindle  59  and  is  connected  by 
means  of  chains,  cables  or  the  like  61  which  run 
over  rollers  62  with  the  flap  carrier  52.  If,  be- 
cause of  rotation  of  spindle  59  by  means  of  mo- 
tor 58,  nut  member  60  which  cannot  rotate  is 
moved  against  the  direction  of  flight  into  the  po-  j.) 
sltion  60'  the  flap  carrier  52  is  also  moved  against 
the  direction  of  flight  into  position  52'  whereby 
the  flaps  53  are  spread  outward  or  open. 

Figure  10  is  a  cross  sectional  view  of  the  frame- 
work 54  for  supporting  and  guiding  the  flap  car-  , 
rier  52.    Tliis  view  particularly  shows  the  posi- 
tion of  spindle  59  and  of  ropes  61  and  pulleys  62 
with  respect  to  the  frame. 

Figure  11  is  a  large  scale  view  of  the  mecha- 
nism for  dropping  the  whole  air  brake  media- 
nism.  Rigidly  connected  with  the  fuselage  3 1  are 
four  pairs  of  eyes  or  projections  63.  Between 
each  pair  fits  another  eye  or  projection  64  which 
is  rigidly  connected  with  the  guide  frame  54. 
Each  set  of  projections  63,  64  is  provided  with  an  , 
opening  into  which  a  bolt  65  is  inserted  v/hich  in- 
terconnects the  projections  and  thereby  the  guide 
frame  54  and  the  fuselage  31.  The  bolts  65  are 
individually  movably  connected  with  the  control 
or  actuating  disc  66  by  means  of  the  connecting  :  i 
rods  67.  Disc  65  is  revolvably  mounted  on  the 
fuselage  31  by  means  of  an  axle  68  which  carries 
a  crank  lever  69.  To  the  free  end  of  lever  69  a 
flexible  member  70  such  as  a  wire,  rope,  cable, 
chain  or  the  like  is  connected  and  guided  by  1.5 
means  of  roller  71.  Upon  pulling  the  flexible 
means  70  disc  66  rotates  in  the  direction  of  the 
arrow  72  whereby  the  bolts  65  are  removed  from 
the  eyes  63,  64.  The  whole  brake  mechanism  is 
then  free  to  separate  itself  from  the  aircraft  and  ."ji* 
drop  to  the  ground.  The  wires  73  of  the  electric 
motor  58  are  plugged  into  a  suitable  plug  74  con- 
nected with  the  fuselage  3  (  and  are  pulled  out  of 
the  plug  when  the  air  brake  is  dropped. 

Figure  12  diagrammatically  illustrates  the  wir-  .'-.") 
ing  system  for  the  motor  58  for  moving  the  air 
brake  into  braking  and  into  rest  position.  The 
motor  receives  its  power  from  the  live  wires  75  and 
76.  By  operating  switch  77  the  operator  can 
make  motor  58  run  in  the  desired  direction.    Op-  00 


eration  of  the  motor  for  retracting  the  air  brake 
depends  always  on  the  operation  of  the  switch  77 
by  the  operator.  Protracting  the  brake  elements 
into  operating,  i.  e.,  braking  position  is  done  au- 
tomatically in  dependence  on  the  stemming  pres- 
sure of  the  air;  it  also  can  be  done  manually. 
One  power  line  between  switch  77  and  motor  58  is 
interrupted  at  the  points  78  and  79  which  are 
normally  bridged  over  by  the  switch  member  80. 
The  latter  is  connected  to  and  operated  by  the 
diaphragm  8 1  by  means  of  a  connecting  element 
82.  It  is  held  in  closing  position  by  means  of  the 
spring  83  which  tends  to  move  diaphragm  81  to 
the  left  and  rests  against  an  abutment  84  which 
is  rigidly  connected  with  the  aircraft.  Diaphragm 
81  closes  one  side  of  the  box  85  the  interior  of 
which  is  connected  with  the  nozzle  86  which  re- 
ceives the  relative  wind  and  together  with  the 
pressure  gauge  87  measures  the  stemming  pres- 
sure of  the  air.  If  the  latter  pressure  exceeds  a 
desired  and  predetermined  value  diaphragm  8 1  is 
bent  to  the  right  and  pushes,  by  means  of  the 
connecting  rod  82,  bridge  member  80  over  to  in- 
terconnect the  points  88  and  89  whereby  a  power 
circuit  is  closed  which  makes  motor  58  rotate  in 
such  direction  as  to  move  the  nut  member  60  to 
the  left  whereby  the  brake  elements  53  are  pro- 
tracted. In  Fig.  12  which  is  a  diagrammatic 
showing  only,  members  60,  6 1  and  54  are  of  some- 
what different  configuration  than  in  the  other 
figures;  this  is  to  show  that  the  system  illus- 
trated in  Fig.  12  is  applicable  to  a  great  variety 
of  brake  mechanisms. 

Contacts  88  and  89  together  with  conduits  90 
and  91,  if  electrically  interconnected  by  bridge 
80,  short-circuit  the  power  line  for  operating  the 
motor  58  in  protracting  direction  which  can  be 
manually  controlled  by  the  switch  77.  Protract- 
ing is  therefore  automatically  caused  independ- 
ently from  the  position  of  switch  77.  On  the  other 
hand,  switch  77  can  be  effectively  manipulated 
for  protracting  the  air  brake  flaps  independently 
from  the  position  of  switch  member  80.  As  soon 
as  the  nose  dive  is  finished  and/or  the  relative 
wind  pressure  of  a  desired  low  value  diaphragm 
8 1  returns  to  the  normal  position  in  which  bridge 
80  interconnects  contacts  78  and  79  so  that  the 
pilot  may  retract  the  brake  elements  into  rest 
position  by  moving  switch  77  to  the  left. 

While  we  believe  the  above  described  embodi- 
ments of  our  invention  to  be  preferred  embodi- 
ments, we  wish  it  to  be  understood  that  we  do 
not  desire  to  be  limited  to  the  exact  details  of 
method,  design  and  construction  shown  and  de- 
scribed for  obvious  modifications  will  occur  to  a 
person  skilled  in  the  art. 
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METHOD  OF  PRODUCING  FOOD  STUFFS 
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lands; vested  in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  February  21,  1939 

By  comminuting  different  products  of  tlie  soil  of  producing  sugar  in  a  more  or  less  pure  form, 
(grains,  seeds,  nuts,  tubers  and  roots)  food  stuffs  The  sugar  industry  also  has  various  waste  prod- 
in  a  general  sense  are  produced.  ucts  which  are  used  for  nutritive  purposes,  such 

The  said  food  stuffs  generally  are  of  a  one-  as  e.  g.  molasses,  sugar  pulp,  dried  waste  pulp 

sided  composition  and  have  their  own  peculiar   o  and  wet  pulp. 

properties,  for  which  reason  efforts  are  made  to  The  nutritive  value  or  the  starch  value  for 

improve  the  finished  product  by  special  mixing  potato  pulp  and  for  beet  pulp  is  low,  the  official 

and /or  elaborating  processes.  figures  being  0.4  for  waste  potato  fibres  and  6. .5 

Generally  speaking  the  treatment  of  the  said  for  waste  beet  pulp, 

products  of  the  soil  is  directed  in  the  first  place  Kt  The  average  analysis  of  waste  potato  fibre  is 

to  the  most  valuable  and  readily  obtainable  sub-  approximately  as  follows:  about  86%  of  water, 

stances;  at  the  same  time  it  is  tried  to  recover  about  5%  of  starch,  about  7.7%  of  fibre,  about 

by-products.  0.8%  of  albuminous  substances,  about  0.4%  of 

By  this  separation  from  very  complicated  first  mineral  substances,  about  0.1%  of  fatty  sub- 
materials,  the  drawback  of  one-sidedness  mostly  stances,  whereas  beet  pulp  on  the  average  is  of 
remains  and  the  novel  basic  idea  is  to  obtain  in  the  following  composition:  about  93%  of  water, 
a  simple  manner  by  working  together  several  of  about  4.7%  of  carbohydrates,  about  0.6%  of  al~ 
the  said  first  materials  those  food  stuffs  which  buminous  matter,  about  1.4%  of  fibi-e,  about  0.3  7o 
are  most  desirable  considered  from  a  technical  of  mineral  substances. 

and  economical  point  of  view.                              20  The  molasses  and  the  sugar  pulp,  however,  are 

The  above  mentioned  products  of  the  soil  are  not  to  be  considered  as  waste  products,  but  more 

often  very  different  with  regard  to  their  mojs-  as  by-products  and  the  position  is  similar  in  the 

ture  content  and  this  may  be  used  in  practice.  potato  fiour  industry  where  the  potato  fibre,  the 

The  potato  and  the  sugar  beet  for  example  are  starch  and  the  albuminous  substances  during  the 

first  materials  of  very  different  compositions.  working  process  will  appear  in  different  stages 

An  average  analysis  of  the  said  products  will  of  the  process  with  a  different  nutritive  value, 
show  for  the  potato:  about  77%  of  water,  about  The  present  invention  relates  to  a  process 
17%  of  starch,  about  2%  of  albuminous  sub-  which  makes  it  possible  to  utilize  the  fibrous  pulp 
stances  (nitrogenous  compound  Nx6.25),  about  of  the  potato  flour  industry  (in  different  stages) 
1.5%  of  rough  fibre  (cellulose),  about  1.3%  of  for  efficiently  producing  food  stuffs,  both  for 
mineral  substances,  about  1%  of  sugar,  about  human  and  for  animal  consumption. 
0.2%  of  fatty  substances;  for  the  sugar  beet:  The  wet  paste  formed  by  the  well  known  grind- 
about  76%  of  water,  about  17%  of  sugar,  about  ing  processes  of  the  potatoes,  still  contains  all  the 
4.1%  of  starch  substances,  about  1.5%  of  fibre,  constituents  of  the  potato  and  accordingly  has 
about  1.3%  of  albuminous  substances,  about  0.1%  .'■•">  the  same  composition.  In  this  mass  which  is 
of  fatty  substances.  semi  fluid  on  account  of  its  high  water  content 

Up  to  the  present  the  potato  industry  has  chief-  the  starch  and  the  fibrous  material  are  present  in 
ly  been  limited  to  the  production  of  starch,  which  undissolved  condition,  whereas  the  albuminous 
used  to  be  employed  mainly  for  technical  pur-  matter,  sugar,  mineral  substances  and  fatty  sub- 
poses  and  to  a  lesser  extent  for  food  stuffs.  Next  stances  are  in  dissolved  condition.  As  soon  .a.s 
to  the  manufacture  of  starch  potato  flakes,  rolled  the  said  liquid  constituents  have  been  more  or 
potato  flour  (German  "Kartoffelwalzmehl") ,  po-  less  removed  in  some  manner,  e.  g  by  centrifuging 
tato  baking  flour  and  the  like  are  produced  while  or  by  pressing,  sieving,  washing,  etc.,  or  by  a  com- 
finally  the  fibrous  waste  was  sold  as  a  more  or  bination  of  these  processes,  the  fibrous  mass  ob- 
less  inferior  cattle  food,  mainly  in  a  wet  condi-  tained  thereby  will  immediately  be  able  to  absorb 
tion  and  to  a  lesser  extent  as  a  dry  product.  other  wet  materials. 

As  shown  by  the  analyses,  the  potato  contains  The  primary  wet  paste  will  contain  free  starch, 

a  proportion  of  albuminous  substances  which  is  i.  e.  starch  adapted  to  be  washed  out,  and  also 

considerable  with  regard  to  its  starch  content.  starch  surrounded  by  fibres,  i.  e.  bound  starch, 

but  up  to  the  present  it  has  been  difficult  from  •")<>  the  proportion  of  which  varies  in  accordance 

an  economical  point  of  view  to  recover  the  said  with  the  opening  of  the  cells  which  consist  of 

albuminous  substances  and  to  make  it  profitable.  fibrous  material. 

A  certain  similarity  exists  between  the  above  It  is  of  course,  also  possible  to  separate  during 

mentioned  treatment  of  potatoes  and  the  sugar  the  said  process  the  starch  capable  of  being 

industry  which  in  the  first  place  has  the  object  5.5  washed  out.    The  capillary  action  of  the  fibre 
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cells  in  the  fibrous  pulp  even  causes  liquids  to  be 
absorbed  from  wet  materials,  whereby  the  said 
materials  may  easily  be  subjected  to  further  de- 
sired treatments.  The  fibrous  cells  from  which 
the  substances  present  have  been  extracted  to  a 
greater  or  lesser  degree  will  therefore  act  as  mois- 
ture absorbing  agents  and  furthermore  as  carriers 
for  other  masses  diff cult  to  handle  which  will  be 
mentioned  hereinafter  so  that  novel  and  abso- 
lutely homogeneous  food  stuffs  are  formed,  and  at 
the  same  time  the  production  thereof  is  very  much 
simplified  and  a  great  deal  of  expense  is  saved. 

According  to  the  invention  the  cellulose  ma- 
terial is  made  to  absorb  other  comminuted  sub- 
stances such  as  e.  g.  ground  sugar  beets,  beets 
which  are  generally  used  as  a  cattle  food  (Ger- 
man "Frutterriiben")  and  other  products  of  the 
soil,  even  comminuted  green  fodders.  The  pur- 
pose now  is  to  grind  simultaneously  with  the 
above  mentioned  industrial  treatment  of  potatoes, 
other  products  e.  g.  sugar  beets,  by  means  of  the 
same  apparatus  and  to  conduct  the  beet  pulp 
thus  formed  to  the  carrier  prepared  for  that  pur- 
pose. This  has  the  advantage  that  there  is  no 
need  of  losing  any  constituents  out  of  the  ground 
beets.  If  desired,  it  is  possible  to  control  the 
proportion  and  the  quality  of  the  carrier  and  of 
the  material  to  be  combined  therewith  in  such  a 
way  that  the  former  is  adapted  not  only  to  absorb 
the  entire  beet  mass  as  described  above,  but  also 
other  substances  valuable  as  food  materials,  e.  g. 
the  albumen  of  the  potato. 

The  concentration  of  the  albuminous  sub- 
stances from  the  potato  juice  as  is  well  known,  is 
rather  easy.  Preserving  and  drying,  however, 
present  serious  difiBculties.  According  to  the 
method  claimed,  however,  there  will  not  be  any 
trouble,  not  even  if  considerable  percentages  of 
substances  are  to  be  absorbed.  After  the  con- 
stituents of  the  novel  food  product  to  be  produced 
have  been  brought  into  intimate  contact  with 
each  other,  whereby  a  new  homogeneous  matterial 
is  obtained,  the  said  material  is  dried  at  once  by 
means  of  a  suitable  drying  device.  The  said 
homogeneous  substance  thus  produced  consti- 
tutes a  porous  mass  adapted  to  be  divided  in  any 
particular  condition  for  the  drying  process  suited 


therefor.  Another  property  of  the  said  mass  is 
that  it  will  easily  lose  water  during  drying. 

The  drying  process  may  be  carried  out  either 
by  means  of  open,  direct  heating,  or  in  rapidly 

5  circulating  air  at  a  high  temperature,  or  in  a 
vacuum  drier,  or  on  a  cylinder.  The  choice  of 
the  drier  will  naturally  influence  the  properties 
of  the  finished  food  material.  Care  should  be 
taken  to  remain  within  the  limits  of  the  moisture 

10  norms  required  by  the  technics  of  drying.  The 
drying  process  may  purposely  be  carried  out  in 
such  a  way  that  the  products  obtained  will  have 
special  characteristics,  e.  g.  by  chemically  modify- 
ing the  starch,  by  binding  the  albumens  or  by 

lo  converting  sugar  into  invert  sugar. 

With  regard  to  what  has  been  stated  above 
concerning  green  fodder  it  is  still  to  be  observed 
that  it  is  possible  to  use  the  whole  beets  i.  e.  to- 
gether with  their  tops  and  leaves,  after  having 

20  cleaned  them  thoroughly.  The  beet  leaves  per  se 
may  thus  be  utilized. 

An  analysis  of  a  beet  leaf  will  show  valuable 
components  viz.:  about  84%  of  water,  about  7.4% 
of  starch  substance,  about  4.3%  of  mineral  sub- 

25  stances,  about  2.3%  of  albuminous  matter,  about 
1.6%  of  cellulosic  material,  about  0.4%  of  fatty 
substances. 

This  latter  possibility  is  of  great  economic  sig- 
nificance, because  although  the  beet  top  and  the 

30  leaf  are  used  as  cattle  food,  they  are  only  of 
slight  value  until  now  and  there  is  a  considerable 
loss.  Moreover  by  using  the  beets  in  the  above 
manner  a  great  deal  of  labour  is  saved  in  the 
gathering  of  the  beets. 

0.-)  The  novel  food  products  may  be  manufactured 
in  any  desired  form,  e.  g.  in  the  shape  of  floiir, 
granules,  lumps  or  briquettes.  This  latter  form 
has  the  advantage  that  because  of  the  charac- 
teristic properties  of  the  product  there  will  be  no 

40  need  of  binding  agents. 

The  food  products  thus  obtained  are  of  a  very 
pure  and  pleasant  taste. 

When  used  as  a  cattle  food,  the  product  is 
liked  by  the  animals  while  both  the  nutritive 

45  value  and  the  digestibility  of  the  product  can  be 
perfectly  controlled. 

MARTINUS  GERARDUS  GROEN. 


Published  June  8,  1943 
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ALIEN   PROPERTY  CUSTODIAN 


METHOD  OF  OBTAINING  ALUMINIUM 
FROM  CLAY 

Jiiliusz  Lisiecki,  Miedzeszyn,  near  Warsaw, 
Poland;  vested  in  the  Alien  Property  Custo- 
dian 

No  Drawins.  Application  filed  February  25,  1939 


The  hitherto  known  method  of  obtaining  ahi- 
ininium  according  to  the  method  of  Heroult-Hall 
of  1887  requires  tlie  use  of  the  special  aluminium 
ores  (bauxit)  and  admixtures  to  them  (kriolith), 
present  only  in  a  few  countries. 

Furthermore  this  method  as  the  one  based  on 
obtaining  metal  from  oxide  requires  the  con- 
sumption of  great  amount  of  energy,  because  the 
heal  of  formation  of  AI2O3  amounts  to  380  Cal 
per  1  grammolecule  of  this  compound. 

Tlie  method  of  obtaining  aluminium  from  alu- 
minium chloride  as  described  hereafter  does  not 
require  the  import  from  abroad  either  of  the 
aluminium  ore  or  the  additions  for  them  and 
requires  the  lesser  consumption  of  energy,  be- 
cause it  is  based  on  the  electrolysis  of  the  alu- 
minium chloride  (AICI3),  the  formation  heat  of 
which  amounts  to  162  Cal  per  1  gramimolecule  of 
AICI3. 


The  clay  is  roasted  with  coke  and  is  submitted 
to  the  action  of  chlorine.  The  distillate  or  the 
sublimate  contains  aluminium  chloride  and  other 
chlorides,  volatile  in  these  conditions.  The  sepa- 

5  ration  of  the  aluminium  chloride  is  done  by 
means  of  fractional  distillation  or  fractional 
sublimation.  The  sublimated  pure  aluminium 
chloride  is  melted  under  the  minimum  pressure 
of  2.5  atmospheres  of  the  dry  chlorine  at  the 

10  temperature  of  at  least  190°  C  and  is  decomposed 
by  the  electric  current — without  the  addition  of 
potassium  chloride  or  sodium  chloride.  The  car- 
bon electrodes  are  employed  here.  The  cathode 
from  the  beginning  of  electrolysis  is  covered  by 

15  a  thin  aluminium  sheet  and  is  movable.  The 
pressure  of  the  chlorine  in  the  electrolyser  is 
regulated  automatically,  whereas  the  level  of  the 
electrolyte  is  maintained  constant. 

JIILIUSZ  LISIECKI. 


Published  June  8,  1943 
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ALIEN   PROPERTY  CUSTODIAN 

PROCESS  FOR  TREATING  BITUMINOUS 
SUBSTANCES 

Karl  Mauch  and  Othmar  Pauer,  Hamburg  1,  Ger- 
many; vested  in  the  Alien  Property  Custodian 

Application  filed  April  3,  1939 


This  invention  relates  to  bituminous  substances 
and  is  more  particularly  concerned  with  an  im- 
proved method  of  treating  bituminous  substances 
with  a  dehydrogenating  gas,  such  as  chlorine. 

It  is  a  purpose  of  this  invention  to  produce 
a  bituminous  substance  with  exceptionally  low 
temperature  susceptibility.  Another  object  of 
the  invention  is  to  decrease  the  temperature  sus- 
ceptibility of  bituminous  substances  without  ma- 
terially afTecting  the  Fraass  breaking  point.  It 
is  still  another  object  to  improve  the  uniformity 
of  the  reaction  between  the  bituminous  substance 
treated  and  the  dehydrogenating  gas  so  that  a 
more  uniform  product  results.  It  is  a  further 
purpose  to  produce  from  bitumen  a  useful  product 
having  rubber-like  properties. 

It  is  known  that  blowing  bitumen,  such  as  a 
petroleum  residuum,  with  air,  steam,  etc.,  has 
the  effect  of  lowering  the  susceptibility  to  tem- 
perature. However,  many  blown  asphalts  and 
especially  those  that  have  been  blown  sufficiently 
to  materially  decrease  their  temperature  sus- 
ceptibility are  known  in  general  to  be  relatively 
brittle.  It  is  further  known  that  the  addition 
of  a  small  amount  of  a  halogen  in  the  gaseous 
state  to  the  air  being  blown  through  bituminous 
substances  may  have  the  effect  of  producing  a 
bituminous  substance  possessing  lower  tempera- 
ture susceptibility  and  being  less  brittle  than  a 
bitumen  treated  with  air  alone.  However,  in  the 
known  methods  of  treating  with  a  halogen  such 
as  suggested  in  U.  S.  Patents  2,059,051,  and 
1,979,677  disclosing  blowing  chlorine  and  air 
through  a  perforated  pipe  placed  in  the  base  of 
a  cylindrical  still  containing  the  bituminous  ma- 
terial to  be  treated,  only  relatively  small  amounts 
of  chlorine  may  be  used  to  advantage.  Under 
the  conditions  of  these  patented  processes,  the 
dehydrogenating  gas,  e.  g.,  chlorine,  seems  to 
pass  through  the  viscous  bitumen  in  the  same 
channels  for  relatively  long  periods  thereby  caus- 
ing local  over-reaction  and  formation  of  carbenes 
without  forming  sufficient  amounts  of  resins  and 
asphaltenes  necessary  in  asphalt  compositions 
which  are  properly  balanced,  so  that  they  will 
not  separate  on  standing.  To  prevent  this  local 
over-reaction  of  the  bitumen,  comparatively 
small  amounts  only  of  chlorine  have  been  allowed 
to  react  in  the  known  processes.  Although  such 
treatments  may  give  products  superior  to  air 
blown  asphalts,  they  are  incapable  of  improving 
the  temperature  susceptibility  and  other  proper- 
ties of  asphalts  to  an  extent  possible  by  the 
method  of  our  invention  without  causing  harm 
to  other  properties. 

In  accordance  with  our  invention  we  pa.=;s  a 
dehydrogenating  gas  e.  g.  chlorine,  through  the 
space  above  the  surface  of  the  bitumen,  pref- 
erably at  an  elevated  temperature  while  mechan- 
ically agitating  said  bitumen.  By  this  method  of 
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treating  the  dehydrogenating  gas  continuously 
comes  in  contact  with  newly  exposed  surfaces, 
and  a  surface  once  formed  stays  in  contact  for 
a  very  short  period  only.  In  this  manner  over- 
reaction  is  positively  reduced  to  a  minimum.  The 
bituminous  products  of  our  method  are  quite 
homogenous  and  do  not  separate  on  standing 
even  when  quantities  of  chlorine  or  other  de- 
hydrogenating gas  have  been  used,  sufficient  to 
produce  an  infusible  bitumen. 

In  carrying  out  our  invention  we  may  employ 
any  gas  having  dehydrogenating  powers  greater 
than  air  such  as  chlorine,  bromine,  iodine,  sulfur 
dioxide  and  the  like.  The  dehydrogenating  gas 
may  be  diluted  with  an  inert  gas  or  one  having 
lower  dehydrogenating  power  such  as  air,  carbon 
dioxide,  nitrogen,  etc.,  for  the  pui-pose  of  con- 
trolling the  reaction  and  for  preventing  its  be- 
coming too  violent.  The  degree  of  dilution  may 
vary  with  the  temperature  of  treatment,  sub- 
stance treated,  and  the  nature  of  the  desired 
product  and  may  be  ascertained  by  preliminary 
tests.  The  dehydrogenating  gas  may  be  used  in 
amounts  ranging  from  10  to  30%  by  weight  of 
the  bitumen  treated,  and  should  be  introduced 
into  the  reaction  space  slowly  over  a  relatively 
long  period  of  time,  e.  g.  of  about  Vz  to  5  hours. 
The  exact  amount  of  such  gas  employed  depends 
upon  the  characteristics  desired  of  the  product. 
Although  the  process  is  especially  advantageous 
when  treating  with  large  amounts  of  a  dehydro- 
genating gas  to  produce  bitumen  of  exceptionally 
low  temperature  susceptibility  without  causing 
harm  to  certain  other  properties,  the  uniformity 
of  the  reaction  and  resulting  product  will  make 
it  equally  useful  when  treating  with  relatively 
small  quantities  of  said  gases,  i.  e.,  less  than  10% 
by  weight  of  the  bitumen. 

About  10%  of  the  dehydrogenating  gas  may 
combine  with  the  bitumen,  the  remainder  being 
converted  to  HCl,  HBr,  H2S,  etc.,  as  the  case 
may  be.  Some  of  the  gaseous  reaction  products 
may  be  retained  by  the  treated  bitumen  and  may 
if  desired  be  removed  by  maintaining  said  treated 
bitumen  at  a  teitiperature  of  about  200°  C.  While 
stirring  and  passing  an  inert  gas  such  as  carbon 
dioxide,  nitrogen,  or  the  like,  through  the  bi- 
tumen. 

The  mechanical  agitation  of  our  process  is  ac- 
complished by  stirring  with  stirrers,  paddles,  cir- 
culating pumps,  or  by  kneading  or  means  other 
than  bubbling  the  reacting  gas  or  gases  through 
the  bitumen  being  treated. 

The  bitumen  subjected  to  our  treatment  may 
be  a  topped  mineral  oil,  natural  asphalt,  still 
residuum  asphalt,  naphthenic  extract  from  lu- 
bricating stock,  or  other  bituminous  substance. 
We  prefer  to  carry  our  treatment  in  the  absence 
of  solvents  for  bitumens  such  as  carbon  tetra- 
chloride, carbon  disulfide,  benzene,  pyridine,  etc., 
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because  of  the  danger  of  forming  undesirable 
substitution  products  including  highly  chlorinat- 
ed or  othei-wise  reacted  products  of  the  solvent 
itself. 

The  temperature  of  the  reaction  is  advanta- 
geously between  about  175°  C.  and  275°  C.  and 
preferably  between  200°  to  230°  C.  At  relatively 
low  temperatures  the  reaction  may  proceed  too 
slowly  and  incompletely,  and  if  temperatures  be- 
come too  high  the  bitumen  may  decompose. 

The  reactions  which  take  place  in  the  presence 
of  the  dehydrogenating  gas  are  believed  to  be  pri- 
marily dehydrogenation  and  condensation  reac- 
tions analogous  to  the  Friedal  and  Crafts'  reac- 
tion and  to  a  very  minor  extent  only  reactions  in- 
volving additions  or  substitutions  of  the  dehy- 
drogenating gas.  The  final  product  may  be  semi- 
liquid,  plastic  or  resembling  rubber,  depending 
upon  the  amount  of  dehydrogenating  gas  used  in 
the  reaction.  The  formation  of  non-fusible, 
elastic,  rubber-like  products,  which  occurs  when 
using  relatively  large  amounts  of  dehydrogenat- 
ing gas  is  evidence  that  a  simultaneous  poly- 
merization and  condensation  may  take  place. 

The  products  prepared  according  to  our  proc- 
ess may,  because  of  their  exceptionally  low  tem- 
perature susceptibilities  be  used  especially  for 
insulating  purposes  in  places  calling  for  severe 
requirements  due  to  large  variations  in  tempera- 
ture. The  similarity  of  infusible  reaction  prod- 
ucts to  crude  rubber  make  their  use  as  a  partial 
or  complete  substitute  for  rubber  appear  possible 
in  many  cases.  Typical  rubber-like  products 
usually  contain  less  than  ZVzVo  chlorine  and 
usually  between  V/i  and  3%  chlorine.  Such 
products  may  and  usually  do  have  Fraass  breaking 
points  of  —25°  C.  or  below  if  produced  from  bi- 
tumens originally  having  breaking  points  that  low 
or  lower. 

The  invention  may  be  more  fully  understood  by 
referring  to  the  drawing  which  represents  an  ap- 
paratus suitable  for  our  treatment. 

The  bitumen  to  be  treated  is  introduced,  if  de- 
sired after  preheating,  through  line  I  into  the 
cylindrical  still  2,  until  the  desired  level  7  is 
reached.  The  bitumen  is  maintained  at  an  ele- 
vated temperature,  preferably  at  about  220°  C.  by 
passing  super-heated  steam  or  some  other  heat- 
ing medium  through  the  heating  jacket  3.  When 
the  desired  temperature  has  been  reached  the 
bitumen  is  treated  with  a  suitable  amount,  e.  g. 
about  10  to  30%  of  chlorine.  The  chlorine  is 
metered  into  line  4  and  may  be  diluted  with  air 
from  line  5.  The  resulting  gaseous  mixture  is 
then  slowly  passed  through  line  6  into  the  space 
above  the  surface  of  the  bitumen.  The  bitumen 
while  being  treated  with  said  gaseous  mixture  is 
constantly  agitated  by  means  of  stirrers  8.  When 
the  introduction  of  the  chlorine  is  substantially 
completed  an  inert  gas  may  be  blown  through  the 
perforated  pipe  9  to  remove  any  volatile  reaction 
products,  such  as  HCl,  which  are  vented  through 
line  10.  The  reacted  bituminous  product  if  in  a 
flowable  condition  may  be  withdrawn  through 
bottom  line  M,  or  if  incapable  of  flowing,  through 
detachable  still  head  12. 

The  following  examples  further  illustrate  our 
invention. 

The  softening  points  as  reported  in  these  ex- 
amples were  determined  by  the  A.  S.  T.  M.  ring 
and  ball  method.  All  penetration  measurements 
were  made  at  25°  C.  according  to  the  A.  S.  T.  M. 
method  with  a  100  gram  load.  The  breaking 
points  were  determined  by  the  Fraass  D.  I.  M. 
method  (German  Bureau  of  Standards),  and 


dropping  points  by  the  Ubbelohde  method.  The 
temperature  difference  between  the  breaking 
point  and  softening  point  of  the  bitiunen  is  a 
measure  of  its  useful  temperature  range,  the 
5  breaking  point  giving  the  temperature  of  exces- 
sive brittleness  and  the  softening  point  being  a 
measure  of  the  melting  temperature. 

Example  I 

10  100  kg.  of  petroleum  bitumen  of  27°  C.  soften- 
ing point,  having  a  penetration  above  800  and  a 
Fraass  breaking  point  of  below  —25°  C.  was 
treated  at  220°  C.  with  a  bromine  vapor-air  mix- 
ture, while  vigorously  stirring.    13.71  kg.  of  bro- 

],j  mine  were  introduced  over  a  period  of  110  min- 
utes. The  bromine  content  of  the  reaction  prod- 
uct amoimted  to  1.75%,  11.96  kg.  of  bromine 
having  been  converted  to  HBr.  The  penetration 
of  the  treated  bitumen  amounted  to  30.  Its 

o,)  softening  point  was  now  118°  C,  the  dropping 
point  130°  C;  the  Fraass  breaking  point  remained 
below  —26°  C.  which  means  the  bitumen  that 
once  softened  at  27°  C.  now  had  a  useful  range 
between  —26°  C.  and  118°  C.  without  being  brit- 
tie  or  soft. 

Example  II 

100  kg.  of  petroleum  bitumen  of  27°  C.  soften- 
ing point,  penetration  about  800  and  Fraass 
breaking  point  of  below  —25°  C.  was  treated  at 

30  220°  C.  with  a  chlorine-air  mixture  while  vigor- 
ously stirring.  16.76  kg.  of  chlorine  were  intro- 
duced over  a  period  of  120  minutes.  The  chlo- 
rine content  of  the  reaction  product  amounted  to 
1.72%,  15.04  kg.  of  chlorine  having  been  con- 

;;:>  verted  to  HCl.  The  penetration  amounted  to  16; 
the  softening  point  of  the  bitumen  was  now  160° 
C;  the  dropping  point  about  180°  C,  and  the 
breaking  point,  Fraass  method,  was  still  —25°  C. 
which  meant  the  product  could  be  used  up  to  160° 

40  C.  without  softening,  and  down  to  —25°  C.  with- 
out becoming  excessively  brittle. 

Example  III 

100  kg.  of  topped  asphaltic  crude  oil  having  a 
45  viscosity  of  10.2°  Engler  at  100°  C.  was  treated  at 
about  220°  C.  with  a  chlorine-air  mixture,  while 
vigorously  stirring.    24.80  kg.  of  chlorine  were  in- 
troduced over  a  period  of  170  minutes.    The  chlo- 
rine content  of  the  reaction  product  amounted  to 
CO  1.96%,  22.84  kg.  of  chlorine  having  been  convert- 
ed to  HCl.    The  bituminous  product  obtained  was 
rubbery  and  could  no  longer  be  evaluated  by  the 
usual  testing  methods  for  bitumens.   It  was  no 
longer  fusible  and  had  to  be  kneaded  into  the 
55  testing  devices.   The  softening  point  was  higher 
than  165°  C,  the  Fraass  breaking  point  was  low- 
er than  —27°  C. 

Example  IV 

100  kg.  of  a  topped  sulfur  dioxide  extract  of 
'    a  heavy  machine  oil,  having  a  viscosity  of  about 
3°  Engler  at  100°  C.  was  treated  at  about  220°  C. 
with  a  chlorine-air  mixture,  with  vigorous  agita- 
tion.  Chlorination  was  continued  until  the  chlo- 
(jr,  rine  content  of  the  bituminous  product  of  the  re- 
action amounted  to  about  3%.   The  product  ob- 
tained was  no  longer  fusible;  the  softening  point 
as  well  as  the  dropping  point  could  not  be  de- 
termined.   The  once  fluid  extract  had  become 
■jQ  plastic.    The  Fraass  breaking  point  was  lower 
than  —27°  C;  the  apparent  penetration  at  25"  C. 
was  about  41. 

KARL  MAUCH. 
OTHMAR  PAUER. 


75 


PUBLISHED 

JUNE  8,  1943. 
BY  A.   P.  C. 


K.  MAUCH  ETAL 

PROCESS  FOR  TREATING  BI.UMINOUS  SUBSTANCES 
Filed  April  3,  1939 


Serial  No. 
265,863 


I 


Chlorine 


Inventors.  Karl  Mauch 

Othmor  Pouer 


By 


their  Attorney;__^;;;;;^^^^_^«_*-2^:C^  


I 


Published  June  8,  1943 


Serial  No,  265,877 


ALIEN   PROPERTY  CUSTODIAN 


CENTRIFUGAL  PUMPS  OR  THE  LIKE 

Piero  Mariano  Salerni,  Lillibrooke  Manor,  Eng- 
land; vested  in  the  Alien  Property  Custodian 

Application  filed  April  4,  1939 


This  invention  relates  to  centrifugal  pumps, 
fans,  blowers,  compressors  and  the  like  for  liq- 
uids or  gases  and  is  concerned  with  the  design 
of  the  impeller  that  forms  part  of  such  appa- 
ratus. -, 

According  to  this  invention  the  impeller  has 
ducts  which,  throughout  a  part  near  the  outlets, 
have  an  axial  component  of  direction,  are  non- 
divergent  and  are  backwardly  curved  (i.  e.  back- 
wards relative  to  the  direction  of  rotation).  ]() 

By  "non-divergent"  is  meant  that  throughout 
the  part  that  is  so  characterised  any  normal  cross 
section  thereof,  if  superimposed  upon  any  nor- 
mal cross  section  thereof  which  is  more  remote 
than  itself  from  the  outlet,  will  not  overlap  the  15 
same  either  at  all  or  to  any  substantial  extent. 
Such  a  construction  gives  increased  efficiency 
and  it  is  believed  that  the  reason  is  that  eddying 
and  turbulence  are  thereby  diminished. 

The  degree  to  which  such  overlap  can  be  per-  20 
mitted  will  depend  upon  the  size  and  capacity  of 
the  apparatus  and  the  nature  of  the  fluid  to  be 
conveyed,  but  it  must  not  be  so  great  as  to  cause 
material  loss  of  efficiency  as  compared  with  a 
construction  wherein  there  is  no  such  overlap.  25 

Backwards  curvature  provides  a  satisfactory 
method  of  making  the  ducts  non-divergent 
throughout  a  part  which  has  an  axial  component 
of  direction. 

Preferably  the  ducts  are  made  non-divergent  30 
also  in  a  part  having  a  radial  component  of  direc- 
tion and  preceding,  i.  e.  more  remote  from  the 
outlet  than  the  above-mentioned  part.  The 
greater  the  length  of  the  non-divergent  parts 
the  higher  will  be  the  efficiency  and  to  obtain  35 
the  theoretically  best  result  the  ducts  should  be 
made  non-divergent  throughout  their  length. 

Preferably  the  cross  sectional  area  of  the  non- 
divergent  part  or  parts  of  the  ducts  is  progres- 
sively reduced  towards  the  outlet.  In  the  case  of  40 
a  tetragonal  duct  the  cross  sectional  area  may  be 
made  to  decrease  by  causing  both  pairs  of  oppo- 
site walls  to  converge  or  by  causing  one  pair 
only  to  converge.    If  the  fluid  to  be  conveyed 
has  a  liigh  viscosity,  e.  g.  as  in  the  case  of  com-  45 
mon  engine  lubricating  oil,  if  one  pair  of  oppo- 
site walls  has  a  convergence  of  5°,  while  the 
other  pair  remains  parallel,  an  advantage  is  ob- 
tained.  The  degree  of  convergence  must  not  be 
so  great  that  the  ducts  become  unduly  constrict-  50 
ed,  thereby  causing  loss  of  efficiency. 

The  inlet  and  outlet  of  each  duct  are  prefer- 
ably substantially  tetragonal  but  from  the  inlet 
towards  the  middle  portion  of  the  duct  the  cor- 
ners are  preferably  progressively  rounded  and  55 


the  duct  is  preferably  made  again  progressively 
to  approach  the  tetragonal  form  towards  its  out- 
let. 

The  ducts  can  be  made  non-divergent  in  a 
part  preceding  the  backwardly  curved  part  by 
progressively  thickening  the  vanes  of  the  impeller 
(i.  e.  the  parts  forming  the  walls  separating  a 
duct  from  the  adjoining  ducts)  in  the  direction 
towards  the  outlet.  The  vanes  can  be  made  in- 
tegral with  the  body  of  the  impeller  but  it  is  con- 
venient to  make  them  separately  and  to  assemble 
them  upon  such  body.  Preferably  the  cross  sec- 
tional area  of  the  duct  is  simuJtaneovisly  pro- 
gressively reduced  and  preferably  this  is  accom- 
plished by  causing  the  remaining  walls  of  the 
duct  to  converge. 

It  is  preferred  to  form  the  outlet  of  each  duct 
in  such  a  manner  that  the  stream  issuing  from  a 
duct  becomes  merged  gradually  with  those  issu- 
ing from  the  adjoining  ducts  without  objection- 
able eddying  or  tui'bulence.  In  order  to  achieve 
this  the  thickness  of  the  vanes  must  be  progres- 
sively decreased  towards  the  outlet.  This  can  be 
accomplished,  while  maintaining  non-divergence, 
by  curving  the  vanes  (and  therefore  the  ducts) 
backwardly  to  a  sufficient  extent.  Preferably  this 
backwards  curvature  takes  place  only  in  the  part 
of  a  duct  which  is  near  the  outlet  and  has  an 
axial  component  of  direction  and  preferably  in 
that  part  the  backwards  curvature  is  sufficient 
to  cause  the  walls  constituted  by  the  vanes  to 
converge.  Preferably  the  vanes  are  radially  dis- 
posed elsewhere. 

The  accompanying  drawings  show  a  typical 
embodiment  of  the  invention. 

Figure  1  is  a  section  of  the  impeller. 

Figures  2,  3,  4  and  5  are  cross  sections  of  a 
duct  on  the  lines  A — A,  B — B,  C — C  and  D — D 
respectively  of  Figure  1. 

Figure  6  shows  the  cross  sectional  areas  of  the 
duct  sections  of  Figures  2,  3,  4  and  5  superim- 
posed. 

Figure  7  is  a  development  of  a  vane  on  the  line 
X— Yof  Figure  1. 

Figure  8  is  a  development  of  one  duct  on  the 
line  X — Y  of  Figure  1. 

Figures  9,  10,  11,  12,  13  show  the  cross  sectional 
area  of  the  duct  on  the  lines  d — d,  c — c,  b — b, 
a — a  and  e — e  of  Figure  8  wliich  correspond  to 
the  lines  D — D,  C — C,  B — B,  A — A  and  the  out- 
let, respectively,  of  Figure  1. 

Figure  14  shows  the  cross  sectional  area  of  the 
duct  sections  of  Figures  9,  10,  11,  12  and  13  super- 
imposed. 

In  Figure  1,  (  is  the  impeller  with  which  this 
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invention  is  concerned.  2  is  the  shaft  on  which 
the  impeller  is  mounted.  When  the  impeller  t 
is  rotated  by  any  prime  mover,  liquid  flows  there- 
in by  centrifugal  action  from  the  inlet  4  thereof 
to  the  outlet  5  thereof  whence  it  is  discharged. 

The  front  and  back  walls  of  the  ducts  in  the 
impeller  are  formed  by  the  members  9  and  10 
and  the  side  walls  are  formed  by  the  vanes  II,  12. 
7  and  8  are  rivets  securing  these  vanes  to  the 
members  9,  10. 

At  tlie  inlet  (Figure  5)  the  vanes  are  thin  and 
the  cross  sectional  area  of  the  ducts  of  the  im- 
peller is  at  a  maximum. 

The  thickness  of  the  vanes  is  thereafter  pro- 
gressively increased  as  shown  in  Figures  4,  3  and 
2  so  as  to  maintain  the  walls  of  the  ducts  formed 
by  the  vanes  II  and  12  non-divergent,  notwith- 
standing that  the  vanes  are  extending  radially 
outwards  from  the  axis  of  rotation.  The  walls  9 
and  10  are  progressively  brought  closer  together 
to  reduce  the  cross  sectional  area,  the  height  of 
the  vanes  being  accordingly  reduced.  Figure  6 
shows  the  successive  cross  sections  of  the  duct 
superimposed  and  it  will  be  seen  that  the  side 
walls  remain  the  same  distance  apart  while  the 
top  and  bottom  walls  are  converging.  The  vanes 
have  been  thickened  as  shown  in  Figure  7  from 
the  point  13  at  the  inlet  to  the  point  14  corre- 
sponding to  the  line  A — A  of  Figure  1 .  Tlirough- 
out  this  part  the  duct  has  a  radial  component  of 
direction. 


Thereafter  from  the  point  14,  the  vane  is  turned 
backwards  towards  the  outlet  so  that  the  thick- 
ness of  the  vane  may  be  progressively  reduced 
while  the  duct  remains  non-divergent  as  shown 
5  in  Figure  8.  Throughout  this  part  the  duct  has 
an  axial  component  of  direction.  In  the  embodi- 
ment illustrated,  in  the  latter  part  of  each  duct 
i.  e.  from  the  hne  a — a  (Figure  8)  to  the  outlet, 
the  sides  of  the  duct  constituted  by  the  vanes 

10  converge  (the  backwards  turn  being  suflBcient  for 
this  purpose)  and  the  walls  of  the  duct  formed 
by  the  members  9  and  10  are  maintained  parallel. 

The  vanes  are  progressively  rounded  as  shown 
at  15  (Figiu-e  4),  16  (Figure  3),  and  17  (Figure  2> 

15  in  order  that  the  duct  which  is  tetragonal  at  the 
inlet  and  the  outlet  may  not  have  sharp  corners 
throughout  the  greater  part  of  its  length.  This 
accounts  for  the  D-shaped  cross-section  of  the 
outlet  shown  in  Figure  13  on  the  line  e — e  of 

20  Figure  8.  One  side  of  the  outlet  is  constituted  by 
a  part  of  a  vane  which  is  some  distance  from 
the  tip  and  is  still  somewhat  rounded,  while  the 
other  side  is  constituted  by  the  tip  of  a  vane  which 
has  there  ceased  to  be  rounded. 

25  The  radius  of  cui-vature  of  the  part  9  should  not 
be  more  than  about  twice  the  radius  of  curvature 
of  the  part  10. 

PIERO  MARIANO  SALERNI. 
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This  invention  relates  to  a  process  for  produc- 
ing a  protecting  layer  against  corrosion  on  the 
surface  of  metals  or  alloys,  this  layer  being  ad- 
hesive, strong  and  subsequently  liable  to  undergo 
a  strengthening,  a  dyeing  or  painting.  5 

According  to  this  process,  the  metal  or  alloy 
are  treated  with  a  solution  containing  such  ions 
as  to  yield  at  least  one  readily  hydrolysable  salt 
at  the  expense  of  the  metal  or  alloy.  This  salt 
is  subsequently  hydrolised  to  leave  a  protecting  10 
layer  on  the  metal  or  alloy,  this  protecting  layer 
being  made  up  of  an  oxidized  compound  such  as 
a  hydroxide,  an  oxide  or  a  basic  sub-salt. 

Tills  invention  enables  to  treat  even  quite  ex- 
tended surfaces  very  economically.  It  makes  use  15 
of  baths  made  up  of  ordinary  water  and  of  small- 
est amounts  of  unexpensive  salts.  The  ma- 
chinery is  very  simple  and  may  entirely  be  made 
up  of  steel.  The  obtained  coatings,  without  be- 
ing as  thick  and  strong  as  those  obtained  by  elec-  20 
trolysis,  are,  however,  quite  sufficient  for  most 
,  practical  wants,  and  they  constitute  an  excellent 
protection  against  corrosion,  above  all  after  hav- 
ing undergone  an  impregnation. 

According  to  this  invention  no  foreign  com-  -•) 
pound  to  the  metal  is  deposited  on  the  latter; 
the  metal  is  not  directly,  but  indirectly  oxidized. 

The  treatment  may  take  place  in  a  single  bath 
or  also  in  several  successive  baths;  it  is  possible 
to  vary  the  composition  of  the  baths  during  the  30 
treatment,  and  the  same  may  also  be  done  with 
any  other  working  condition. 

It  is  also  permissible  to  add  to  the  aforemen- 
tioned solution  a  certain  amount  of  the  hydrolys- 
able salt  which  is  to  be  formed  at  the  expense  of  35 
the  supporting  metal  or  alloys. 

For  producing  a  hydrolysable  metallic  salt,  the 
metal  is  treated  with  an  acid  or  with  a  salt  and 
by  preference  with  a  weak  acid  or  with  a  salt 
deriving  from  a  weak  acid.  In  order  that  the  40 
hydrolysis  of  the  obtained  metallic  salt  may  real- 
ly take  place  and  form  a  protecting  oxide  coat- 
ing on  the  metal,  the  operation  is  effected  in  such 
conditions  as  known  to  promote  hydrolysis;  this 
means  that  the  dilution  and  the  temperature  are  43 
increased.  In  order  to  obtain  a  very  diluted 
solution  of  the  hydrolysable  salt,  the  treatment  is 
therefore  effected  with  a  diluted  solution  of  the 
reagent.  The  reagent  will  then  exert  but  a 
slight  action  upon  the  metal,  and  this  action  will  CO 
cease  as  soon  as  the  protecting  layer  will  be 
formed.  Briefly,  the  metal  is  treated  with  a 
hot  and  diluted  solution  of  an  acid  or  a  salt,  by 
preference  with  a  hot  and  diluted  solution  of  a 
weak  acid  or  of  a  salt  deriving  from  a  weak  55 


acid,  the  reagents  being  chosen  in  such  a  man- 
ner as  to  give  a  salt  of  the  metal  by  direct  at- 
tack (when  a  weak  acid  Is  used)  or  by  displacing 
of  a  base  (when  a  salt  of  a  weak  acid  is  used), 
which  is  hydrolysable. 

In  the  case,  for  instance,  of  aluminium,  mag- 
nesium and  their  alloys,  the  treatment  may  be 
effected  with  a  solution  of  alkaline  or  earthy- 
alkaline  cyanides  or  sulfides,  or  with  any  other 
salt  deriving  from  a  weak  acid.  The  hydrolysis 
takes  place  as  soon  as  the  salt  of  the  light  metal 
is  formed,  and  the  supporting  metal  receives  then 
an  adhesive  layer  made  up  of  an  oxide,  hydroxide 
or  of  a  basic  sub-salt. 

It  must  be  noted  that  the  action  of  these  re- 
agents was  hitherto  considered  as  continuing  in- 
definitely without  producing  the  aforementioned 
effect,  and  it  was  admitted  that  the  metal  would 
indefinitely  be  dissolved.  This  invention  just 
states  the  new  fact  that  if  the  dilution  of  the 
reagents  is  very  great  in  order  that  the  hydrolysis 
phenomena  may  take  place,  and  if  the  treatment 
is  effected  in  such  conditions  as  to  promote  the 
hydrolysis  as  far  as  possible,  a  rapid  slackening 
and  then  a  stopping  of  the  ordinary  dissolution 
of  the  metal  occur,  and  the  hydrolysis  process 
produces  then  an  oxidized  protecting  layer  on 
the  supporting  metal. 

The  particular  regulating  of  the  reaction  giv- 
ing good  results  is  illustrated,  but  not  limited,  by 
the  following  example: 

The  metal  is  treated  with  a  very  diluted  solu- 
tion (of  about  1  gr.  per  litre)  of  alkaline  cyanide. 
The  operation  takes  place  at  80-90°  C.  in  a  re- 
flux-apparatus. The  metal  is  first  strongly  at- 
tacked by  reason  of  the  hydrolysis  of  the  alkaline 
cyanide  itself;  the  formation  of  a  cyanide  of 
the  treated  light  metal  takes  place,  but  this  cy- 
anide is  strongly  hydrolised  and  instable  in  the 
conditions  of  the  experiment  and  gives,  at  once, 
rise  to  the  formation  on  the  supporting  metal 
of  a  hydroxide  layer  of  the  same  metal.  When 
aluminium  is  treated,  there  is,  moreover,  forma- 
tion of  an  alkaline  aluminate  which  partly  dis- 
solves in  the  bath  to  a  limited  concentration  and 
imdergoes,  in  its  turn,  a  hydrolysis  yielding  thus 
a  supplementary  amount  of  hydroxide  to  the 
coating.  Practice  has  shown  that  this  second 
stage  does  not  give  rise  to  a  good  coating,  and 
care  must  be  taken  to  hmit  it.  The  volume  of 
the  bath  must  be  sufficient  in  order  that  the  alu- 
minate concentration  has  no  time  to  become 
troublesome  before  the  formation  of  the  protect- 
ing layer. 
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The  formation  of  the  protecting  layer  pro- 
gressively slackens  the  attack  of  the  metal;  it  is 
nearly  stopped  after  one  hour  of  working.  After 
rinsing  for  eliminating  the  useless  or  prejudicial 
products,  the  metal  is  coated  with  a  thin,  ad-  5 
hesive,  resisting  and  smooth  layer.  When  the 
volume  of  the  bath  is  insufficient  and  the  pre- 
cipitation of  aluminate  takes  place,  the  layer  is 
dusty  and  brittle. 

The  composition  of  the  baths  to  be  used  for  ]o 
the  treatment  is  illustrated,  but  not  limited,  by 
the  following  examples: 

Pure  aluminium 

Temperatui-e :  75-85°  C;  duration  of  the  treat- 
ment: 1  to  3  hours. 
Per  litre  of  ordinary  water: 

Gr. 

Alkaline  cyanide  2  to  4 

Alkaline  chlorate  or  perchlorate 
or  acetate  or  oxalate  or  sulfite 

or  fluoride  or  sulphide   3 

Alkaline  cyanide   3 

Alkaline  fluoride   1 

Alkaline  sulphide   1  „^ 

25 

Duraluminium  and  cast  alloys 

Temperature:  75-85°  C;  duration  of  the  treat- 
ment: 1  to  3  hours. 

Alkaline  cyanide   4  to  6 

Alkaline  acetate  or  perchlorate 
or  chlorate  or  oxalate  or 

sulflte    -Itoe 

Alkaline  cyanide   4  to  6  o- 

Alkaline  chlorate  or  oxalate  or 
sulfite   6  to  18 


Eventually,  an  alkaline  sulfate  (up  to  30  gr.  per 
litre)  may  be  added  for  discolouring  the  layers, 
if  they  are  liable  to  become  coloured. 

It  may  be  also  be  made  use  of  the  continuous 
electric  current  without  greatly  modifying  the 
process,  the  treated  metal  being  at  the  anode.  In 
the  aforementioned  example,  the  electric  current 
promotes  the  formation  of  the  cyanide  of  the  45 
treated  metal  and  its  intensity  shall  remain  very 
low,  because  a  too  intense  formation  of  this 
cyanide  opposes  to  its  immediate  hydrolysis,  and 
the  hydroxide  layer  is  made  up  of  nonadhesive 
sheets  coming  easily  off  and  constantly  formed  50 
anew.  It  may  also  be  made  use  of  the  alternative 
current  and  its  effect  seems  to  be  favourable. 

It  may  also  be  made  use  of  chemical  agents  to 
modify  the  hydrolysis  conditions  of  the  dissolved 
salts,  and  the  process  does  not  then  undergo  any  55 
deep  change.  The  baths  may  be  stirred,  and  use 
may  be  made  of  vessels  having  shapes  of  any  kind, 
diaphragms  and  so  on.  In  a  general  manner,  it  is 
advisable  to  eliminate  by  mechanical  way  or  by 
any  other  means,  the  bubbles  which  will  remain  oo 
adhesive  to  the  metal  and  which  are  mainly  pro- 
duced at  the  beginning  of  the  treatment;  these 
bubbles  would  produce  unprotected  spots. 

Moreover,  care  must  be  taken  to  avoid  any 
defect  such  as  straws,  holes,  and  above  all,  in-  65 
elusions  of  foreign  bodies  and  more  particularly 
those  of  metals,  on  the  surface  to  be  treated. 
Thus,  it  happens  frequently  that  small  iron  par- 
ticles, coming  from  roller- cylinders  and  more  par- 
ticularly from  heated  rollers,  become  incrusted  in  70 
aluminium  surfaces  and  form  non-protected 
spots. 

The  bath  may  also  be  modified  in  order  to  ad- 
just the  hydrolysis  reaction  or  to  modify  the  char- 
acteristics of  the  layer  or  to  obtain  several  co;i-  75 


commitant  reactions  leading  to  a  simultaneous 
layer  constituted  by  a  mixture  adsorption  or  com- 
bination of  various  organic  or  inorganic  bodies 
in  the  deposited  coating.  These  modifications 
may  be  realised  for  the  entire  duration  of  the 
working  of  the  bath  or  for  a  fraction  of  the  dura- 
tion. 

Thus,  use  may  be  made  of  ordinary  water  to 
supersede,  partly  or  in  its  totality,  the  distilled 
v/ater  in  the  composition  of  the  bath  and  the 
progress  of  the  treatment  then  undergoes  a 
change.  The  use,  in  particular,  of  a  water  rich 
in  lime  sulfate  gives  tougher  layers  and  more 
suitable  to  impregnation  when  light  metals  are 
treated. 

Thus  also,  the  addition  of  a  soluble  silicate  at 
the  end  of  the  treatment  may  lead  to  an  incor- 
poration of  silica  into  the  coating.  The  coating 
then  becomes  suitable  to  be  dyed  in  a  basic  dyeing 
bath.  Additions  of  metallic  salts  such  as  chro- 
mium, manganese,  titanium,  tungsten,  molybde- 
num salts  or  salts  of  metallic  anions,  chromates, 
manganates,  titanates,  tungstates,  molybdates 
have  some  tendency  to  add  to  the  coating  layer 
more  or  less  saline  hydroxides  in  a  more  or  less 
combined  state. 

Among  the  organic  bodies,  fatty  acids  and  their 
salts  such  as  stearic  acid  and  stearates,  when 
added  to  the  bath,  have  some  tendency  to  yield 
organic  salts  of  the  treated  metals  to  the  coating, 
and  the  coating  layer  becomes  then  water  re- 
pellent. 

Colloidal  suspen.'^ions  of  resines,  gum,  latex,  or- 
ganic or  inorganic  matters  added  to  the  bath  may 
be  looked  upon  as  auxiliary  agents  for  the  main 
t''eatment  because  these  matters  may  be  incor- 
porated into  the  oxidized  layer  during  its  forma- 
tion thus  improving  its  properties. 

Electrolysis  and  electrophoresis  may  be  used  to 
incorporate  the  improving  agents  into  the  coat- 
ing layer. 

Practice  has  shown  that  the  physical  state  of 
the  treated  metal  is  of  certain  consequence  for 
the  characteristics  of  the  protecting  layer. 

The  preparation  of  the  surfaces  to  be  treated 
may  comprise  a  cleaning  or  a  scouring  by  known 
processes.  When  light  metals  are  treated  with  a 
cyanide,  the  bath  itself  is  scouring,  and  if  the 
metal  is  not  excessively  dirty  it  need  not  otherwise 
be  scoured. 

It  may  become  desirable  to  add  in  advance  to 
an  alloy  a  compound  enabling  it  to  form,  after 
applying  the  aforementioned  treatment,  the  best 
possible  layer.  Thus,  in  the  case  of  aluminium  al- 
loys, the  presence  of  copper  and  of  magnesium  is 
highly  favourable  to  tlie  production  of  strong 
coating  layers. 

Briefly,  it  is  advantageous  to  eliminate  any  im- 
purity which  would  be  prejudicial,  in  a  particular 
or  in  a  general  manner,  to  the  strength  of  the 
coating  layer.  Practice  has  shown  that  any  de- 
fect in  the  protecting  layer  is  nearly  always  caused 
by  a  local  impurity  to  which  the  treatment  cannot 
be  applied.  In  the  absence  of  these  impurities 
the  coating  layer  is  perfectly  continuous.  Even 
the  holes,  cracks  and  other  defects  in  the  con- 
tinuity of  the  surface  are  coated  with  the  pro- 
tecting layer  if  no  superflcial  inclusion  hinders 
its  formation.  However,  in  the  case  of  deep  cavi- 
ties where  the  bath  would  be  renewed  but  with 
difHculty,  it  may  be  necessary  to  favour  the  regu- 
larity of  the  reaction  by  means  of  suitable  stir- 
ring. 

The  protecting  layers  formed  according  to  the 
invention  are  suitable  to  be  dyed  with  organic  or 
inorganic  dyes.    The  fixation  processes  of  dyes 
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on  hydroxide  layers  or  layers  of  basic  salts  are 
\ery  well  known  and  constitute  the  basis  of  the 
dyeing  industry  on  fabrics.   All  that  is  known  in 
this  branch  of  industry  may  then  be  applied  and 
more  particularly  auxiliary  fixation  treatments 
uith  acetates,  solubilised  oils  and  so  on.   In  the 
case  of  layers  principally  made  up  of  alumina 
which  is  amphoteric,  the  coating  layer  may  fix 
either  acid  dyes  or  basic  dyes.  Practice  has  shown 
that  the  fixation  of  acid  dyes  is  more  readily  re- 
alised. The  aforementioned  dyes  may  receive  any 
addition  liable  to  facilitate  the  fixation.   In  the 
case  of  alumina,  for  instance,  some  acid  dyes  fix 
well  only  in  the  presence  of  traces  of  acetic  acid 
or  of  lime  acetate. 
!       For  the  proper  working  of  the  dyeing  treatment 
I    it  is  necessary  that  the  protecting  layer  should 
I    be  frefch  and  humid.    The  treated  metals  must 
be  kept  in  a  water  bath  until  the  beginning  of 
!   the  dyeing  operation  and  no  longer, 
j      A  coating  layer  having  lost  its  dyeing  power 
recovers  it  after  a  new  treatment  which  is  the 
very  same  as  the  first  and  which  may  be  of  a 
shorter  duration. 

The  dyeing  treatment  must  be  followed  by  a 
rinsing  elim.inating  the  excess  of  the  dye  and  the 
additional  substances  incoi-porated  into  the  dye- 
ing bath,  and  more  particularly  acetic  acid. 

The  protecting  layers  formed  in"  accordance 
with  the  invention  may  be  impregnated,  in  their 
thickness,  with  various  substances  in  order  that 
they  may  become  stronger  and  water  repellent. 
This  impregnation  eliminates  the  fortuitous  de- 
fects of  the  protecting  layer,  the  small  holes  of 
tne  layer  being  filled  with  the  impregnation  sub- 
sfance.  In  the  case  of  layers  having  been  dyed, 
the  impregnation  fixes  the  colouring  matter.  As 
impregnation  substance,  any  dissolved  or  melted 
substance  may  be  used  which  is  capable  of  pene- 
trating into  the  coating  layer,  with  or  without 
combination  with  the  layer  or  the  supporting 
metal. 

Any  dissolved  substance  aforementioned  as  be- 
ing liable  to  be  used  in  the  bath  yielding  the  coat- 
ing layer  may  be  incorporated  into  the  bath.  As 
tlie  penetration  of  the  substances  is  secured  by  the 


present  water,  it  is  advisable  to  obviate  any  dry- 
ing of  the  layer  between  the  two  treatments,  and 
the  metals  must  be  kept  under  water. 
As  example  for  a  melted  substance  liable  to 

,-,  be  fixed  by  reaction  on  the  coating  layer,  I  may 
mention  stearic  acid,  with  or  without  additions  of 
metallic  stearates,  which  is  fixed  in  consequence 
of  the  formation  of  basic  aluminium  stearate  or 
of  stearate  of  the  supporting  metal,  and  which 

10  imparts  remarkable  water  repellent  and  anti- 
corrosive  properties  to  the  protecting  coating 
layer. 

As  example  for  substances  of  this  kind,  I  may 
also  mention  linseed  oil  to  which  metallic  lino- 
leates,  turpentine  and  natural  or  synthetic  resines 
can  eventually  be  added. 

The  impregnation  with  the  m.eited  substances  is 
particularly  efficient  when  working  in  the  follow- 
ing manner:  the  substance  is  heated  at  the  high- 
20  est  temperature  it  may  support,  as  also  the  metal, 
without  becoming  injured.  The  metal  kept  under 
water  since  the  treatment  and  slightly  dried  but 
still  hum.id,  is  suddenly  introduced  into  the  melted 
bath  where  it  is  kept  as  long  as  vapour  evolves. 
At  the  end  of  the  vapour  evolving,  the  piece  is 
withdrawn,  and  the  excess  of  the  impregnation 
matter  is  wiped. 

The  adding  of  dyes  to  the  melted  substances  en- 
ables the  dyeing  of  the  protecting  coating.  Thus, 
.jij  when  stearic  acid  is  used  a  dye  soluble  in  melted 
stearic  acid  is  added  to  the  fatty  matter. 

The  protecting  layers  formed  in  accordance 
with  the  invention  may  receive  any  treatment 
with  a  paint  or  varnish.  The  operations  still  de- 
.j-  .scribed  may  specially  be  adjusted  with  a  view  to 
obtain  a  particularly  good  coating  layer  for  this 
purpose. 

The  protecting  coatings  obtained  by  this  inven- 
tion enjoy  very  good  dielectric  properties.  These 
properties  will  be  improved  by  the  aid  of  a  melted 
insulating  matter,  and  this  operation  enables  to 
eliminate  any  trace  of  water  and  to  stop  up  the 
•  holes  on  the  coating  layer.  All  the  operations 
previously  described  may  be  adjusted  in  such  a 
manner  as  to  impart  the  best  dielectric  properties. 

RENE  MARIE  BERTHIER. 
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This  invention  relates  to  insulated  electric  con- 
ductors and  has  for  its  main  object  to  provide 
an  improved  method  of  manufacture  for  the  pro- 
duction of  cables  of  flattened  cross-section. 

It  has  been  proposed  to  subject  a  cable,  insu- 
lated by  a  rubber  coating  of  circular  cross-sec- 
tion, to  vulcanisation  in  a  lead  casing  which  is 
stripped  off  after  the  treatment  has  been  com- 
pleted. To  this  end  the  cable  enclosed  in  the 
insulation  is  passed  through  a  press  which  by 
extrusion  through  suitable  dies,  covers  the  insu- 
lation with  a  sheath  or  casing  of  regular  thick- 
ness. 

If  this  process  is  applied  for  the  manufacture 
of  cables  of  flattened  cross-section," that  is  to  say 
for  example  in  which  the  cable,  containing  one 
or  more  conducting  cores,  has  a  rectangular 
cross-section,  results  are  not  satisfactory.  In  the 
first  place  covering  such  cable  with  a  lead  casing 
by  means  of  a  die  press  presents  difficulties  due, 
for  example,  to  irregularity  of  spinning  or  con- 
gestion in  the  die.  Even  if  the  process  is  satis- 
factorily regulated  the  sheathing  is  insufficient 
to  ensui'e  a  satisfactory  mould  during  vulcanisa- 
tion particularly  on  the  major  flat  faces  so  that 
corresponding  imperfections  are  produced  on  the 
corresponding  faces  of  the  insulation.  Such  im- 
perfections are  not  only  detrimental  to  the  ap- 
pearance of  the  cable  but  may  result  in  local 
defects  in  the  insulation  thickness  and  may  un- 
desirably affect  the  cable  as  regards  facility  of 
rolling  or  stacking. 

These  difHculties  are  overcome  by  the  present 
invention  according  to  which  the  flat  parts  of  the 
cable,  particularly  the  major  faces,  are  protected 
against  the  production  of  irregularities  during  the 
final  moulding,  for  example  during  the  vulcanisa- 
tion treatment. 

To  this  end  these  flat  parts  of  the  cable  may, 
during  moulding,  be  placed  in  contact  with  cor- 
responding flat  metallic  elements  of  the  sheath 
or  casing,  the  said  elements  being  of  increased 
rigidity  and  having  a  perfectly  smooth  surface 
which,  in  consequence,  ensures  absolute  regu- 
larity of  the  surfaces  and  thickness  of  the  cable. 

The  flat  elements  may  be  provided  in  various 
ways.  For  example,  a  lead  sheath  may  be  ap- 
plied whose  transverse  section  is  continuous  about 
its  periphery  but  whose  thickness  is  varied  in 
such  a  manner  as  to  provide  the  inner  surface 
with  the  necessary  resistance,  e.  g.  by  thickening 
those  walls  of  the  sheath  lying  in  contact  with 
the  major  flat  surfaces  of  the  cable.  According 
to  another  method  hoops  may  be  disposed  within 
a  sheath,  of  lead  or  the  like,  whose  thickness  is 
substantially  constant  on  all  sides  and  which  is 
formed  by  spinning  or  extrusion. 

According  to  a  further  method  the  sheath  or 
casing  of  lead  or  the  like  suitably  treated  may 
be  formed  in  separate  parts,  for  example  a 


trough-like  part  and  a  cover,  the  cable  being 
laid  in  the  trough-like  part  and  the  cover  ap- 
plied for  example  as  by  a  clinched  or  besel  joint. 
According  to  yet  another  method  the  cable  may 

5  be  wound  in  successive  convolutions  about  a 
drum,  a  flat  intermediate  element  or  strip,  for 
example  of  metal,  being  wound  so  as  to  lie  be- 
tween successive  convolutions  of  the  cable,  the 
intermediate  element  being  thus  utilised  on  both 

10  its  major  faces.  According  to  another  method 
the  cable  is  moved  continuously  between  endless 
metallic  bands  which  are  juxtaposed  so  as  to  con- 
stitute a  continuous  mould  which  extends  into  or 
through  the  vulcanising  chamber  or  zone. 

15      In  the  accompanying  drawings. 

Figure  1  shows,  in  cross-section,  one  form  of 
continuous  spun  sheath  having  an  irregular 
thickness, 

Figure  2  shows  a  multi-core  cable  in  cross- 

20  section  within  a  continuous  sheath  of  constant 
thickness  and  spun  with  two  stiffening  or  rein- 
forcing foils. 

Figures  3  and  4  are  cross-sections  of  two  fur- 
ther forms  of  sheath  each  constituted  by  sep- 

2.)  arable  parts. 

Figures  5  and  6  show  in  side  elevation  and  in 
axial  section  respectively  a  drum  upon  which 
a  cable  is  wound  when  employing  another  meth- 
od according  to  the  invention, 

30  Figure  7  shows  diagrammatically  the  manner 
in  which  the  cable  and  the  intermediate  element 
or  strip  are  woiuid  on  the  drum,  and 

Figures  8  and  9  illustrate,  also  diagrammati- 
cally, a  further  arrangement  which  employs  end- 

35  less  bands. 

Referring  to  Figure  1,  the  sheath  shown  is 
formed  round  the  cable  (including  its  insulation) 
by  extrusion  from  a  press,  those  walls  of  the 
sheath,  which  may  be  of  lead  or  the  like,  lying 

40  adjacent  to  the  two  major  flat  faces  of  the  cable 
being  progressively  thickened  as  shown.  In  Fig- 
ure 2  metal  foils  2  are  fed  from  the  press  at  the 
same  time  as  the  extruded  sheath  so  that  when 
the  cable  emerges  the  foils  2  are  interposed  be- 

4.")  tween  the  major  flat  surfaces  of  the  cable  insu- 
lation (  and  the  major  flat  inner  surfaces  of  the 
sheath  3. 

When  employing  either  the  sheath  shown  in 
Figure  1  or  that  shown  in  Figure  2  the  sheath  is 

5'^  stripped  off  after  the  cable  has  been  subjected  to 
vulcanisation,  the  foils  2  (in  the  case  of  Figure 
2)  being  removed  at  the  same  time  as  the  sheath. 
In  this  way  a  remarkably  true  flat  surface  is 
formed  on  each  flat  side  of  the  cable  insulation 
whilst  at  the  same  time  the  thickness  of  the 
cable  is  maintained  constant. 

According  to  another  method  a  trough  may 
first  be  formed  in  which  the  cable  is  placed  prior 
to  the  vulcanising  treatment.    For  example,  as 

60  shown  in  Figure  3  the  mould  comprises  a  trough- 


2 


273,52d 


like  part  comprising  a  thickened  base  4  with 
sides  5  furnished  with  ledges  6  for  cooperating 
vnth  a  flat  cover  7  which  is  also  thickened.  The 
two  thickened  sides  of  the  mould  constituted  by 
the  base  4  and  the  cover  7  form  reinforcements 
which  bear  respectively  against  the  major  flat 
surfaces  of  the  cable  insulation,  the  cover  7  be- 
ing retained  in  place  by  clinching  over  the  ends 
8  of  the  side  walls  5.  This  operation  may  be 
effected  by  passing  the  mould  containing  the 
cable  between  the  suitably  shaped  rollers  of  a 
press  so  as  to  ensure  that  the  cover  7  is  firmly 
locked  to  the  trough.  The  interior  surfaces  9  and 
19  of  the  trough  4  and  cover  7  are  perfectly 
smooth  and  capable  of  resisting  the  forces  applied 
during  moulding  and  vulcanisation,  so  that  the 
production  if  irregularities  in  the  surfaces  of  the 
flat  sides  of  the  cable  insulation  during  vulcanisa- 
tion is  obivated. 

The  trough-like  part  of  the  mould  may  be 
formed  as  shown  in  Figure  4  in  which  the  two 
major  or  thickened  walls  II  and  12  constitute 
part  of  the  trough,  the  cover  1 3  constituting  the 
fourth  wall  of  the  mould. 

As  shown  in  Figures  5,  6  and  7,  the  cable  may 
be  wound  on  a  drum  furnished  with  lateral 
cheeks,  a  metal  band  being  wound  between  the 
convolutions  of  the  cable.  The  cable  thus  lies  at 
all  points  in  engagement  with  metallic  surfaces 
v/hich  are  so  juxtaposed  as  to  constitute,  in  effect, 
a  spiral  mould  whose  cross-section  is  rectangular. 
Thus,  on  the  one  hand  the  fiat  surfaces  of  the 
cable  are  in  contact  respectively  with  two  suc- 
cessive convolutions  of  the  metal  band  and  on 
the  other  hand  the  sides  or  edges  of  the  cable 
are  in  contact  with  the  surfaces  provided  by  the 
two  cheeks.  In  this  arrangement  the  drum  14 
is  provided  at  a  point  in  its  periphery  with  a 
notch  1 5  connected  to  the  cylindrical  envelope  by 
a  helical  ramp  15'  so  that  the  second  convolu- 
tion of  the  cable  and  the  interposed  metallic  strip 
will  lie  over  the  first  convolution  without  the 
formation  of  any  gap  or  space  between  them. 
The  drum  14  is  gripped  between  two  side  walls 
or  cheeks  16,  16',  the  cheek  16  being  secured  to 
the  sleeve  17  whilst  the  cheek  16'  is  secured  to 
a  sleeve  18  which  can  slide  on  the  sleeve  17  so 
that  the  separation  of  the  cheeks  can  be  regu- 
lated as  required.  The  drum  14  is  constituted  by 
a  fixed  cylinder  secured  in  position  by  screws  19. 
The  assemblage  and  the  pressure  may  be  ensured 
by  a  nut  34  provided  with  a  key  35  and  a  driving 
part  36  of  square  cross-section  to  which  the  drive 
can  be  transmitted  from  a  motor. 

This  apparatus  may  be  employed  for  cables  of 
all  dimensions  by  a  simple  adaptation  of  the  fixed 
cylinder  and  by  suitably  determining  the  dimen- 
sions of  the  intermediate  metallic  strip  or  band. 
A  rack  20  may  be  provided  which  will  cooperate 
with  a  suitable  pawl  thereby  preventing  unin- 
tentional unrolling  of  the  convolutions  on  the 
drum.  The  drum  may  be  driven  by  a  belt  21 
(Figure  7)  or  any  other  suitable  means  whilst 
the  cable  (including  the  insulation)  is  fed  from 
between  rollers  22  to  the  dnmi  and  the  metallic 
band  25  is  fed  to  the  drum  from  a  roll  24. 

When  the  cable  and  intermediate  metallic  band 
or  strip  have  been  wound  on  the  drum  the  neces- 
sary pressure  between  the  cheeks  16  and  16'  ad- 
jacent to  the  outer  periphery  thereof  is  ensured 
by  bolts  26  and  spacers  27,  the  drum  carrying  the 
cable  and  metallic  strip  being  then  subjected  to 
heat  so  as  to  vulcanise  the  cable  insulation. 

Figures  8  and  9  illustrate  one  form  of  appa- 
ratus whereby  the  vulcanisation  can  be  carried 


out  continuously.  In  this  arrangement  the  cable 
28  as  it  leaves  the  machine  is  engaged  between 
four  endless  metallic  bands  29,  30,  31,  32,  which 
are  so  juxtaposed  as  to  constitute  a  mobile  mould 
5  of  rectangular  cross-section.  The  bands  29  and 
31  constitute  the  major  fiat  surfaces  which  are 
applied  to  the  major  flat  faces  of  the  cable  insu- 
lation during  vulcanisation,  thus  ensuring  that 
these  surfaces  are  free  from  irregularities  and 
10  the  cable  thickness  is  constant.  The  smaller  flat 
sides  of  the  mould  are  constituted  by  the  endless 
bands  30  and  32,  the  four  endless  bands  being 
preferably  so  disposed  adjacent  to  each  other 
that,  as  shown  in  Figure  8,  the  longitudinal  axis 
15  of  each  of  them  is  slightly  displaced  with  respect 
to  the  axis  of  the  cable.  In  this  way  the  endless 
bands  will  accurately  adapt  themselves  relatively 
to  each  other  and  assure  the  required  dimensions 
of  the  cable. 

20  Having  formed  the  mould  as  above  described 
pressure  members  or  guides  33  are  arranged 
against  the  endless  bands  so  that  these  will  be 
accurately  maintained  against  the  cable  with  the 
correct  spacing.   The  mobile  mould  thus  formed 

23  extends  through  the  vulcanisation  chamber  whose 
limiting  walls  are  indicated  by  the  lines  a — a  and 
b—b. 

The  invention  includes  as  new  industrial  prod- 
ucts not  only  the  finished  cables  made  by  the 
method  according  to  the  invention  but  also  the 
semi-finished  product  constituted  by  the  insu- 
lated cable  furnished  with  the  temporary  sheath 
or  mould,  and  the  mould  itself. 
The  invention  may  be  employed  for  the  produc- 
er) tion  of  various  forms  of  fiattened  or  strip- like 
cable  including  a  single  conducting  core  or  a 
number  of  conducting  cores  spaced  apart  in  a 
plane  parallel  to  the  major  cross-sectional  axis 
of  the  cable. 

!  0  According  to  a  further  feature  of  the  invention 
the  conducting  core  or  cores  of  a  flattened  cable 
may  be  individually  insulated  and  means  provided 
between  the  individual  insulation  of  each  core  and 
the  main  body  of  the  surroimding  insulation 

4  5  whereby  this  surrounding  insulation  is  prevented 
from  adhering  to  the  insulation  of  the  individual 
core  or  cores.  To  this  end  talc  may  be  applied 
to  the  surface  of  the  individual  insulation  of  each 
core  before  moulding  the  insulated  cores  in  the 

50  main  body  of  insulation.  In  this  way,  extremi- 
ties of  the  individual  cores  can  retain  their  insu- 
lation right  up  to  the  point  to  which  they  are 
connected. 

It  will  be  understood,  however,  that  whatever 
55  the  internal  arrangement  of  the  core  or  cores 
within  the  main  body  of  the  irusulation,  the 
method  according  to  the  invention  will  ensure 
that  in  the  case  of  a  cable  having  four  flat  sides, 
the  cable  will  be  precisely  rectangular  so  that 
^.Q  the  length  of  the  cable  can  readily  be  superposed 
or    juxtaposed    within    the    minimum  space. 
Moreover,  the  cable  produced  is  very  flexible  and 
can  be  readily  rolled  and  unrolled.    When  the 
cable  produced  is  accurately  rectangular  in  cross- 
es section  layers  or  lengths  of  the  cable  can  easily 
be  assembled  in  the  form  of  precise  geometric 
groups  which  can  be  readily  maintained  by  means 
of  supports  such  for  example  as  clips  or  clamps. 
Particularly  when  such  cables  are  stacked  they 
70  do  not  have  the  tendency  to  slide  one  over  the 
other  since  their  flat  faces  lie  exactly  one  on 
the  other  as  opposed  to  cables  having  curved 
surfaces  which  would  tend  to  slide  off  each  other. 
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Tliis  invention  relates  to  the  manufacture  of  an 
electric  cable  or  other  insulated  conductor  for 
power  conduction  or  heating  purposes  having  one 
or  more  conducting  cores  insulated  from  an  outer 
metallic  sheath  by  pulverulent  mineral  insulation,  5 
consisting  for  example  of  magnesia.  It  has  been 
proposed  in  the  manufacture  of-  such  cables  or 
other  conductors  to  introduce  the  insulating  ma- 
terial into  the  sheath  of  a  work-piece,  from  which 
the  final  cable  or  insulated  conductor  is  made  by  10 
a  metallurgical  treatment,  such  for  example  as 
drawing  or  rolling,  in  the  form  of  completely  de- 
hydrated and  compressed  blocks.  In  practice, 
however,  it  is  not  found  convenient  to  compress 
completely  dehydrated  powder,  since  the  friction  1-5 
between  the  particles  of  the  dehydrated  powder 
and  the  walls  of  a  mould  in  which  the  compres- 
sion is  to  be  effected  renders  difficult  both  the 
compression  itself  and  the  removal  without  frac- 
ture of  the  compressed  blocks  from  the  mould.  -0 
Moreover  the  use  of  completely  dehydrated  pow- 
der also  results  in  rapid  wear  of  the  mould. 

Such  difficulties  are  obviated  in  the  process  of 
the  present  invention,  according  to  which  the  in- 
sulating powder  is  first  "wetted"  with  a  quantity  25 
of  water  or  other  liquid  before  it  is  compressed 
into  the  form  of  blocks  to  be  inserted  into  the 
work-piece  sheath. 

This  preliminary  "wetting"  treatment  may  be 
carried  out  by  first  adding  sufficient  liquid  to  the  '  ' 
insulating  powder  to  form  a  paste,  which  afte. 
thorough  mixing  is  submitted  to  a  controlled  dry- 
ing treatment  to  leave  only  the  requisite  quantity 
of  liquid  in  the  material,  which  is  finally  ground 
or  crushed  to  bring  it  into  the  form  of  a  "wetted"  •■ ' 
powder  su'table  for  compression  in  the  mould. 
Tlie  mould  is  so  arranged  that  the  compressed 
block  has  external  dimensions  to  fit  within  the 
work-piece  sheath  and  one  or  more  holes  to  re- 
ceive the  core  or  cores  of  the  work-piece.  -'J 

It  is  to  be  understood  thst  the  terms  "wetted" 
and  "wetting"  herein  used  do  not  necessarily  im- 
ply that  the  "wetted"  powder  contains  any  free 
liquid,  and  in  fact  the  powder  will  usually  be  dry 
but  will  have  the  desired  total  water  content  in  '^'^ 
the  form  of  water  physically  or  chemically  com- 
bined in  it.  Moreover  it  is  not  always  essential 
to  the  invention  initially  to  add  water  or  other 
liquid  to  the  material  and  in  some  instances  it 
may  happen  to  be  more  convenient  to  obtain  the  -"'0 
material  initially  in  a  form  containing  an  excess 
quantity  of  water,  in  which  case  the  preliminary 
"wetting"  treatment  will  serve  to  bring  the  ma- 
terial into  the  condition  in  which  it  has  the 
requisite  water  content.   The  liquid  used  in  the  55 


preliminary  "wetting"  treatment  v/ill  usually  be 
water,  and  it  is  to  be  noted  that  the  term  "dehy- 
dration" will  for  convenience  be  used  herein  even 
for  cases  where  liquids  other  than  water  are  used. 

The  dehydration  is  conveniently  effected  after 
compression  by  heating  the  compressed  blocks  in 
a  furnace  at  a  temperature  sufficient  to  expel  not 
only  the  water  or  other  liquid  initially  added  but 
also  all  traces  of  liquid  (whether  v/ater  of  crystal- 
lisation or  water  or  other  liquid  in  suspension  in 
or  chemically  combined  in  the  m.aterial).  The 
dehydrated  compressed  blocks  are  introduced 
from  the  dehydration  furnace  into  the  work-piece 
sheath. 

After  the  blocks  have  been  inserted  into  the 
work -piece  sheath,  the  whole  is  preferably  sub- 
mitted to  a  preliminary  metallurgical  treatment 
by  which  the  lateral  dimensions  of  the  sheath  are 
reduced  sufficiently  to  break  down  the  blocks  into 
the  form  of  a  homogeneous  powder. 

Thus  the  complete  manufacturing  process  may 
comprise  first  "wetting"  the  insulating  powder 
with  a  quantity  of  water  or  other  liquid,  compress- 
ing the  "wetted"  powder  in  the  mould  into  the 
form  of  blocks  having  external  dimensions  to  fit 
within  the  metallic  sheath  of  a  work-piece  and 
bored  to  receive  one  or  more  conducting  cores 
therein,  heating  the  compressed  blocks  in  a  fur- 
nace to  expel  all  traces  of  liquid  therefrom,  intro- 
ducing the  dehydrated  compressed  blocks  into  the 
work-piece  sheath,  submitting  the  whole  to  a 
metallurgical  treatment  to  reduce  the  blocks  into 
the  form  of  a  homogeneous  powder,  and  finally 
submitting  the  so-fonned  work-piece  to  a  draw- 
ing or  rolling  or  other  mechanical  lengthening 
treatment  to  bring  it  to  the  required  dimensions 
of  the  finished  cable  or  other  insulated  con- 
ductor. 

Further  features  of  the  invention  relate  to  an 
electric  cable  or  other  insulated  conductor  manu- 
factured by  the  above  described  process,  and  also 
to  a  block  of  compressed  insulating  material  and 
to  a  work-piece  constituting  intermediate  prod- 
ucts of  such  process. 

The  invention  may  be  carried  into  practice  in 
various  ways,  but  the  following  may  be  instanced 
as  a  preferred  process  according  thereto  for  man- 
ufacturing an  electric  cable  having  magnesia  in- 
sulation. 

In  this  process  it  is  convenient  to  employ  com- 
mercial magnesia  in  the  form  of  a  relatively  dry 
powder,  which  will  usually  contain  a  small  pro- 
portion of  magnesium  hydrate  with  a  total  water 
content  of  say  5%.  In  order  to  facilitate  com- 
pression of  the  powder  in  a  mould,  it  is  desirable 
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to  increase  the  water  content  to  about  25%  and 
thus  to  form  a  "wetted"  powder. 

For  efTecting  this  preliminary  "wetting"  treat- 
ment, a  quantity  of  water  is  first  added  to  make 
the  powder  into  a  paste  which  is  kneaded  thor-  .5 
oughly  to  ensure  proper  binding  of  the  paste. 
Since  an  excess  quantity  of  water  is  required  to 
make  the  paste,  the  kneaded  paste  is  filled  into 
metal  carriers,  wherein  it  is  submitted  to  a  care- 
fully regulated  drying  treatment,  the  metal  of  10 
the  carriers  being  such  as  to  avoid  any  undesired 
chemical  reactions.  The  drying  is  so  controlled 
as  to  leave  in  the  material  only  the  desired  per- 
centage of  water,  including  water  physically  or 
chemically  combined  in  the  material.  The  caked  15 
contents  of  the  carriers  are  then  ground  or 
crushed  to  reduce  the  material  into  the  form  of 
a  moulding  powder. 

Instead  of  commencing  the  process  with  com- 
mercial magnesia  and  adding  water  thereto,  it  20 
may  be  more  convenient  in  some  instances  to 
start  with  magnesium  hydrate  and  to  proceed  at 
once  to  the  controlled  drying  treatment. 

The  moulding  powder  is  filled  into  the  moulds 
of  a  hydraulic  press  or  other  suitable  compression  25 
machine,  wherein  it  is  submitted  to  pressure. 
The  compression  binds  the  powder  into  the  form 
of  blocks,  which  can  readily  be  removed  from  the 
mould  owing  to  the  preliminary  "wetting"  treat- 
ment, and  emerge  with  highly  polished  surfaces  30 
where  they  have  been  in  contact  with  the  walls 
of  the  mould.   The  compression  mould  is  so 
shaped  as  to  impart  such  dimensions  to  the  blocks 
that  they  will  fit  closely  within  the  interior  of  a 
metal  tube  forming  the  outer  sheath  of  a  work-  33 
piece,  and  also  to  form  one  or  more  holes  through 
the  blocks.   If  the  blocks  are  to  be  used  for  tlie 
manufacture  of  a  single-core  cable,  they  will  have 
one  central  hole  of  a  size  to  fit  the  external  di- 
mensions of  the  conducting  core  of  the  work-  40 
piece,  whilst  for  multicore  cables  the  holes  are 
spaced  apart  in  relation  to  the  sheath  in  accord- 
ance with  the  desired  ultimate  positions  of  the 
cable  cores  and  have  sizes  to  fit  the  conducting 
cores  of  the  work-piece.   The  blocks,  as  they  45 
leave  the  moulds,  are  in  a  form  in  which  (with 
reasonable  care)   they  can  be  safely  handled 
without  risk  of  fracture. 

Before  introduction  into  the  sheath  of  the 
work-piece  the  compressed  blocks  are  submitted  .00 
to  a  dehydration  treatment,  wherein  all  traces  of 
liquid  in  them  (whether  it  be  water  or  other  liquid 
in  suspension  or  chemically  combined  in  the  ma- 
terial or  water  of  crystallisation)  are  completely 
eliminated.  This  is  effected  by  heating  the  blocks  r.  j 
at  white  heat  in  a  furnace.  A  temperature  of 
about  800°  C.  for  three  hours  will  usually  suffice 
for  this  purpose  with  an  ample  margin  of  safety. 

Meanwhile  the  sheath  and  the  conducting  core 
or  cores  of  the  work-piece  have  been  prepared  for  (;o 
the  reception   of   the  dehydrated  compressed 
blocks.    The  work-piece  sheath  will  usually  con- 
sist of  a  tube  of  copper  having  dimensions  such 
as  to  give  the  required  sheath  dimensions  to  the 
finished  cable  after  the  lengthening  treatment,  c,-, 
In  some  instances  however  other  ductile  metals 
may  be  used  for  the  sheath,  as  for  example  alu- 
minium or  an  aluminium  alloy  preferably  having 
an  aluminium  content  greater  than  98%  or  mag- 
nesium.   The  core  or  cores  will  usually  be  of  70 
copper,  which  may  like-wise  be  replaced  by  an- 


other ductile  metal  such  as  those  just  mentioned. 
It  is  not  essential  that  the  same  metal  be  used  for 
both  sheath  and  core  and  It  may  be  preferable  in 
some  instances  to  use,  say,  an  aliuninium  sheath 
and  a  copper  core. 

When  the  work-piece  sheath  has  been  prepared 
and  the  dehydration  of  the  blocks  has  been  com- 
pleted, the  blocks  are  forced  in  turn  into  position 
in  the  sheath. 

The  filled  sheath  is  now  submitted  to  a  metal- 
lurgical treatment,  for  the  purpose  of  reducing  the 
blocks  to  powder  within  the  sheath.  Whilst  this 
may  be  effected  by  a  swaging  or  like  treatment,  it 
will  usually  be  more  convenient  to  employ  a  draw- 
ing or  rolling  or  other  lengthening  treatment,  one 
stage  of  which  will  commonly  sufBce  for  the  pur- 
pose. 

The  work-piece  is  now  ready  for  the  final  me- 
chanical lengthening  treatment,  which  is  carried 
out  in  the  well  known  manner,  for  example  by 
drawing  or  rolling,  in  a  series  of  stages  with  in- 
termediate annealing  after  every  few  stages  in 
order  to  maintain  the  necessary  ductility  in  the 
sheath  and  core  metals. 

The  finished  cable  has  considerable  advantages 
over  other  known  types  of  cable.  In  the  first 
place  the  insulation  is  homogeneous  and  uniform 
throughout  the  length  of  the  cable  and  has  a  high 
insulation  resistance,  for  example  greater  than 
12,000  megohms  per  kilometre  for  a  cable  having 
an  internal  sheath  diameter  of  5  millimetres  and 
a  single  core  of  1.6  millimetres  diameter.  More- 
over the  insulation  has  high  thermal  conductivity, 
exceeding  15/000  watts  per  square  centimetre  per 
unit  temperature  gradient  (one  degree  centigrade 
per  centimetre  thickness) ,  and  is  such  as  to  main- 
tain the  core  or  cores  in  their  proper  positions 
relative  to  the  sheath,  even  when  the  cable  is  de- 
formed, for  example  by  hammering  or  by  bending 
it  round  sharp  corners.  Further  the  cable  has 
the  important  property  of  being  fire-proof  and 
incombustible,  so  that  it  can  be  raised  to  very  high 
temperatures  (within  the  limits  of  the  melting 
points  of  the  sheath  and  core  metals)  without  risk 
of  breakdown,  and  can  carry  very  heavy  currents 
without  risk  of  faults  likely  to  set  fire  to  neigh- 
bouring structures. 

Although  it  is  preferred  to  use  magnesia  as  the 
cable  insulation,  other  insulating  mineral  pow- 
ders may  also  be  employed,  if  desired,  the  manu- 
facture being  carried  out  in  a  manner  closely  an- 
alogous to  that  above  described. 

The  invention  is  also  applicable  to  the  manu- 
facture of  heating  wires  emplo3dng  a  relatively 
fine  resistance  wire  in  place  of  the  robust  con- 
ducting core  or  cores  used  in  the  cable  manu- 
facture. In  this  case,  in  order  to  prevent  frac- 
ture of  the  resistance  wire,  the  work-piece  is  initi- 
ally made  with  dimensions  not  very  greatly  differ- 
ing from  the  desired  final  dimensions,  so  that  only 
one  or  very  few  stages  of  the  lengthening  treat- 
ment are  required.  Except  for  the  use  of  the  fine 
resistance  wire,  the  process  of  making  the  work- 
piece  in  this  case  is  generally  the  same  as  that 
above  described  for  the  cable,  but  in  some  in- 
stances the  subsequent  metallurgical  treatment 
may  consist  merely  of  a  swaging  or  rolling  or 
other  treatment  sufficient  to  reduce  the  blocks  to 
powder. 
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The  invention  relates  to  the  manufacture  of 
hollow  glass  articles  formed  by  assembling  a 
plurality  of  elements. 

Amongst  the  known  processes  used  for  this 
purpose,  the  invention  particularly  relates  to  the 
process  which  consists  in  raising  the  elements 
to  be  assembled,  or  at  any  rate  the  parts  of  same 
located  near  the  surfaces  which  are  intended 
to  come  into  contact,  to  a  temperature  at  which 
the  glass  is  capable  of  becoming  welded  to  itself, 
and  then  pressing  said  elements  against  each 
other. 

The  carrying  out  in  practice  of  this  known 
process  has  hitherto  encountered  certain  diffi- 
culties owing  to  the  deformations  which  are  detri- 
mental to  the  article  and  which  are  liable  to 
occur  in  the  parts  to  be  welded,  either  due  to 
the  pressure  to  be  exerted  on  said  elements  for 
as.sembling  same,  or  again  to  the  high  tempera- 
ture which  is  almost  the  softening  point  of  the 
glass  and  to  which  the  elements  have  to  be 
raised,  at  least  in  some  of  their  parts.  The  effi- 
ciency of  these  processes  may  therefore  be  lim- 
ited both  by  the  necessity  of  not  exerting  too 
high  a  pressu-e  and  of  not  raising  the  parts  to 
too  high  a  temperature. 

Consequently,  there  is  a  risk  of  the  weld  be- 
tween the  assembled  elements  not  being  perfect- 
ly fluid-tight,  in  particular  when  the  contacting 
surfaces  are  of  irregular  shape  or  are  unevenly 
faced. 

The  present  invention  has  precisely  for  its  ob- 
ject a  process  for  manufacturing  hollow  glass 
articles,  whereby  a  faultless  weld  of  the  assem- 
bled elements  is  obtained  while  eliminating  the 
risks  of  deforming  same  during  the  assembling 
operation. 

The  process  according  to  the  invention  consists 
in  providing  the  surfaces  of  the  glass  elements 
which  are  intended  to  come  into  contact,  with 
ribs,  ridges  or  reliefs  which  are  of  such  a  shape 
and  are  so  arranged  that,  at  the  instant  when  tlie 
elements  come  into  contact,  the  projection  of 
the  surface  of  contact  on  a  plane  perpendicular 
to  the  direction  of  the  movement  of  approach 
of  the  elements  towards  each  other,  is  of  smaller 
area  than  the  area  of  the  section  of  the  elements 
through  a  plane  parallel  to  the  former  but  pass- 
ing behind  the  ribs. 

Owing  to  this  particular  configuration  of  the 
elements,  when  a  force  is  exerted  on  same  to 
press  them  against  each  other  for  assembling 
them,  the  pressure  per  unit  area  on  the  ribs  or 
the  like,  at  the  instant  when  same  come  into 
contact,  is  greater  than  the  pressure  in  the  other 
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.sections  which  are  located  behind  said  ribs  and 
are  taken,  in  said  elements,  through  planes  that 
are  perpendicular  to  the  direction  of  the  force 
exerted. 

It  follows  from  this  that  it  is  possible  to  cal- 
culate the  pressure  to  be  exerted  and  the  tem- 
perature of  the  glass  elements,  in  the  immediate 
vicinity  of  the  softening  point,  in  such  a  maimer 
as  only  to  deform  the  ribs  practically  without 
deforming  the  elements  to  be  assembled  them- 
selves. 

Owing  to  this  deformation  of  the  ribs,  it  is 
po.ssible  to  obtain  an  intimate  contact  between 
the  piemen's  to  be  assembled,  in  spite  of  the 
pcs.sible  irregularities  of  shape  of  the  contacting 
surfaces  of  said  elements  and  thus  to  eiTect  a 
fiuid-tight  weld  of  the  elements  to  each  other. 

It  has  already  been  proposed  to  provide  the 
cnntacling  .surfaces  of  the  elements  to  be  assem- 
bled, with  ridges  or  with  ribs,  so  as  to  prevent 
the  ."-lipping  of  one  of  the  elements  relatively 
to  the  other  during  the  assembling  operation, 
but  in  all  these  attempts,  the  projection  of  the 
contacting  surface  of  the  elements  on  a  plane 
perpendicular  to  the  direction  of  the  movement 
of  approach  of  the  elements  towards  each  other 
was  net  less  than  the  section  of  the  elements 
through  a  plane  parallel  to  the  former  but  lo- 
cated behind  the  ribs,  so  that  at  the  location  of 
the  ribs  the  unit  pressure  was  not  greater  than 
in  the  other  parts  of  the  elements.  Consequently, 
the  risk  of  deforming  the  elements  themselves 
could  not  be  avoided,  since  the  correct  a.ssem- 
bling  required  too  high  a  pressure. 

Another  advantage  of  the  process  according 
to  the  invention  rest.=;  in  the  fact  that  by  sub- 
jecting the  edges  of  the  elements,  after  manu- 
facture and  cooling,  to  re-heating,  the  ribs  are 
automatically  raised  to  a  higher  temperature 
than  that  of  the  body  of  the  element,  this  result 
bemg  due  to  the  fact  that  the  ribs  are  of  smaller 
mass  than  said  body  itself. 

This  circumstance  favours  the  welding,  since 
it  intensifies  the  main  eiTect  obtained  by  the 
shape  of  the  ribs,  as  same  are  readily  deformed 
by  the  effect  of  the  pressure,  without  the  body 
of  the  elements  being  itself  liable  to  become  de- 
formed. 

In  the  scope  of  the  present  invention,  the  ribs 
or  other  projecting  parts,  the  dimensions  of 
which  are  such  that  they  only  occupy  a  part 
of  the  width  of  the  element  sm-faces  that  are 
intended  to  come  into  contact,  may  be  of  any 
shape.  They  may  be  limited  by  plane  or  curved 
surfaces;  they  may  be  provided  with  peaks  or 
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with  grooves  and  be  arranged  in  any  direction 
relatively  to  the  edges  of  the  elements  to  be  as- 
sembled. 

They  may  also  be  arranged  in  such  a  manner 
as  to  be  located  opposite  each  other  when  the  5 
elements  are  in  contact,  or  again  in  such  a  man- 
ner that  the  ribs  of  one  of  the  elements  penetrate 
into  the  spaces  left  between  the  ribs  of  the  other 
element.  In  numerous  cases,  it  may  suffice  for 
only  one  of  the  surfaces  which  are  intended  to  10 
come  into  contact  to  be  provided  with  ribs  ac- 
cording to  the  invention. 

It  should  be  noted  that,  as  in  the  prior  as- 
sembling processes,  the  pressing  of  the  elements 
to  be  assembled,  against  one  anohter,  may  be  1.5 
obtained  either  by  m.eans  of  the  actual  weight 
of  one  of  the  elements,  increased  or  not  by  an 
additional  vertical  pressure,  or  by  means  of  a 
pressure  exerted  in  any  other  appropriate  direc- 
tion, according  to  the  position  of  the  elements.  20 

It  should  also  be  noted  that  when  the  ribs  have 
to  be  ground  to  eliminate  uneveruiess  of  shape  or 
of  surface,  they  only  require  a  proportionally  very 
small  amount  of  work,  ov/ing  to  the  fact  that  their 
cross-section  is  small  relatively  to  the  body  of  the  05 
elements  to  be  assembled. 

On  the  other  hand,  an  advantageous  method  of 
carrying  out  the  process  consists,  according  to 
the  invention,  in  effecting  the  heating  of  the  two 
edges  to  be  assembled,  while  same  are  in  contact  30 
with  each  other  and  maintaining  said  heating 
while  the  assembling  pressure  is  being  exerted 
on  the  elements.  Under  these  conditions,  the 
heat  required  for  raising  the  ribs  to  softening 
point  penetrates  inside  the  cavity  of  the  article  33 
being  formed  and  prevents  the  outer  air  from 
entering  said  cavity,  thereby  producing  a  very 
high  vacuum  inside  the  finished  article. 

The  accompanying  drawing  gives  a  diagram- 
matical illustration  of  the  characteristic  process  40 
which  has  just  been  defined. 

In  said  drawing: 

Pigs.  1,  2,  3  show,  in  section  taken  perpen- 
dicular to  the  general  direction  of  the  ribs,  two 
partial  views  of  elements  to  be  assembled  pro-  d.j 
vided  with  ribs,  the  arrangement  of  which  varies 
from  one  figure  to  the  other. 

Pig.  4  shows  a  partial  front  viev/  of  said  ele- 
ments. 

In  these  figures,  the  ribs  are  placed  in  position  50 
for  assembling,  but  before  contact. 

Pigs.  5  and  6  show  two  modifications,  likewise 
in  section,  the  ribs  being  in  this  case  brought  into 
contact  for  assembling  the  elements. 

Pig.  7  is  a  front  view  corresponding  to  Pigs.  5  .■55 
or  6. 

Pigs.  8  and  9  show  two  other  modifications,  the 
ribs  being  brought  into  contact  for  assembling. 

Fig.  10  is  a  front  view  corresponding  to  Pigs. 
8  and  9.  00 

In  all  these  figures,  the  ribs  are  designated  by 
a,  a',  the  edges  of  the  elements  by  b  and  the 
bodies  of  the  elements  by  c. 


In  Pigs.  1  to  4,  the  ribs  a —  or    —  are  straight. 
Pig.  1  shows  a  single  rib  a  on  each  of  the 
edges  b. 

Pig.  2  shows  two  ribs  a — per  edge. 

Fig.  3  shows  one  rib  a  on  the  edge  of  the  upper 
element  and  two  ribs  a — a'  on  the  edge  of  the 
lower  element. 

In  the  examples  of  Pigs.  5  to  10,  the  ribs  are 
of  undulated  or  serrated  longitudinal  cross-sec- 
tion, the  peaks  s  of  one  of  them  coming  into  con- 
tact with  the  bottoms  v  of  the  other. 

In  the  device  shown  in  Pig.  11  for  welding  the 
elements,  the  supports  for  each  of  the  elements 
are  designated  by  d  and  e,  the  elements  by  c,  the 
burner  by  /  and  the  device  which  enables  the 
elements  to  be  moved  towards  each  other  by  g. 

In  the  case  of  the  manufacture  of  a  hollow 
article  formed  by  two  elements,  the  same,  after 
their  manufacture  and  while  they  are  still  hot, 
are  respectively  mounted,  as  far  as  possible  at  the 
same  time,  in  the  supporting  devices  d  and  e. 
The  ribs  of  the  upper  element  and  of  the  lower 
element  are  subjected  to  a  short  heating  exerted 
in  the  present  case  by  means  of  a  burner  /. 

Owing  to  their  relatively  small  thickness  the 
ribs  a,  on  which  the  heating  action  is  concen- 
trated, are  raised  to  the  softening  temperature 
sufficiently  quickly  for  the  elements  c  themselves 
not  to  be  influenced  by  said  lieating.  When  the 
ribs  a  have  been  made  plastic,  the  elements  c  are 
moved  towards  each  other  by  means  of  the  slid- 
ing device  g,  in  such  a  manner  that  they  are 
brought  into  contact  and  welded  by  the  action  of 
a  relatively  small  force,  since  although  small  said 
force  suffices  to  develop  a  heavy  pressure  at  the 
ribs. 

When  this  assembling  operation  is  effected  on 
elements  provided  with  a  system  of  ribs  which 
are  not  straight,  of  the  kind  of  those  shown  in 
Pigs.  5  to  10,  the  serrated  or  undulated  edges  of 
said  ribs  finally  fit  into  each  other  owing  to  the 
deformation  of  the  ribs,  to  such  an  extent  that, 
in  the  finished  article,  the  actual  shape  of  the 
ribs  can  no  longer  be  detected. 

The  finished  hollow  articles  are  then  annealed 
or  tempered  according  to  the  known  methods. 

As  already  pointed  out  at  the  outset,  the  heat- 
ing can  be  maintained  throughout  the  entire 
period  during  which  the  elements  are  placed  in 
contact  and  pressed  against  each  other.  Under 
these  conditions,  at  the  beginning  of  the  opera- 
tion, as  fluid-tightness  is  not  obtained,  hot  gases 
penetrate  inside  the  body  which  is  being  pre- 
pared; as  soon  as  fluid-tightness  becomes  perfect, 
the  internal  atmosphere  which  has  just  been 
raised  to  a  high  temperature,  is  very  rarefied,  this 
advantageous  result  being  to  a  large  extent  a 
direct  consequence  of  the  possibility  of  using  very 
quick-acting  burners,  owing  to  the  special  con- 
figuration of  the  elements  subjected  to  the 
heating. 
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This  invention  relates  to  a  steering  and  indi- 
cating device  for  airships. 

In  prior  art,  horizon  gyroscopes  were  provided 
?t  the  instrument  board  of  an  aii'ship  to  indicate 
directly  the  vertical  and  horizontal  movements  of 
an  airship,  and  the  indicators  were  operated  by 
the  movements  of  the  inner  and  outer  axes  of 
the  gyroscopes. 

Devices  of  this  type  are  not  suitable  for  carry- 
ing out  the  remote  steering  of  the  ship,  which 
should  be  as  exact  as  possible  and  without  steps. 
Furthermore,  the  devices  attached  to  a  gyro  af- 
fect the  movements  thereof,  particularly  if  they 
are  provided  with  induction  coils,  and  then  the 
indications  are  not  accurate.  The  gyroscope  oc- 
cupies a  large  part  of  the  instrument  board  and 
disturbs  the  weight  balance  of  the  airship. 

An  object  of  the  present  invention  is  the  pro- 
vision of  an  indicating  and/or  steering  device  for 
airships  which  is  operable  in  relation  to  both  the 
vertical  and  the  side  movement  of  the  ship  and 
which  is  devoid  of  the  above-stated  drawbacks. 

Other  objects  of  the  present  invention  will  ap- 
pear in  the  course  of  the  following  specification. 

The  objects  of  the  present  invention  may  be 
realized  through  the  provision  of  a  horizon  gyro- 
scope having  three  degrees  of  freedom  and  a  ver- 
tical axis  of  rotation  and  one  or  more  receiving 
devices  situated  at  a  distance  therefrom  and  ac- 
tuated thereby. 

Both  the  inner  and  the  outer  axles  or  torque 
rods  of  the  horizon  gyroscope  are  provided  with 
means  utilizing  the  rotary  movements  of  the  axles 
to  actuating  corresponding  indicating  means  in 
a  receiving  device. 

In  accordance  with  the  present  invention,  the 
means  transmitting  the  rotations  of  the  gyro 
axles  to  indicating  devices  situated  at  a  distance 
from  the  gyro  and/or  to  the  means  used  for  auto- 
matically steering  the  ship,  have  the  form  of 
transmission  potentiometers,  each  of  which  con- 
sists of  an  annular,  preferably  thin  in.sulating 
body  carrying  a  thin  resistance  wire  which  is 
wound  axially  winding  to  winding  and  which  is 
in  engagement  with  a  sliding  contact  attached  to 
one  of  the  axles  of  the  gyro. 

The  receiving  device  may  occupy  a  very  small 
space  and  be  extremely  light,  which  is  of  particu- 
lar advantage  in  airsiiip  constructions.  Fur- 
thermore, the  same  casing  which  contains  the 
receiving  devices  responding  to  the  movements 
of  the  two  axles  of  the  horizon  gyroscope  may 
also  contain  a  receiving  device  which  is  operable 
by  means  actuated  by  the  vertical  axis  of  a 
course-indicating  gyroscope,  wliich  is  another 
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gyroscope  having  three  degrees  of  freedom  and 
a  rotary  axis  which  extends  normally  in  a  hori- 
zontal direction. 

In  that  case  the  same  receiving  or  indicating 
device  is  also  used  for  showing  the  deviations  of 
the  airship  from  a  prescribed  course.  Thus  the 
present  invention  provides  a  universal  steering 
and/or  indicating  device,  which  may  be  used  for 
operating  or  causing  to  operate  simultaneously 
all  the  three  rudders  of  an  airship,  namely,  the 
side  rudder,  the  transverse  rudder  and  the  height 
rudder. 

Many  different  electrical  transmission  devices 
may  be  used  for  transmitting  the  rotations  of  the 
gyro  axles  to  an  electrical  receiving  device.  In 
accordance  with  a  preferred  form  of  the  present 
invention,  a  bridge  connection  is  used  for  this 
purpose,  by  means  of  v/hich  the  resistance  ratio 
of  two  branches  of  a  Wheatstone  bridge  is 
changed  by  the  movements  of  a  gyro  axle  and 
the  bridge  current  resulting  from  this  change  of 
ratio  is  caused  to  flow  through  one  or  more  coils 
in  the  receiving  device,  said  coil  or  coils  being 
rotatably  mounted  in  a  magnetic  field  and  being 
used  to  actuate  a  contact  which  changes  corre- 
spondingly the  resistance  ratio  in  the  two  other 
branches  of  the  Wheatstone  bridge,  with  the  re- 
sult that  the  electrical  equilibrium  of  the  bridge 
connection  is  reinstated. 

The  invention  will  appear  more  clearly  from 
the  following  detailed  description  when  taken  in 
connection  with  the  accompanying  drawings, 
showing  by  way  of  example  a  preferred  embodi- 
ment of  the  inventive  idea. 

In  the  drawings: 

Figure  1  is  a  diagrammatic  view  of  a  device 
constructed  in  accordance  with  the  principles  of 
the  present  invention,  the  two  gyroscopes  I  and 
39  being  shown  in  plan  view,  with  some  parts 
broken  off,  while  the  casing  14  of  the  indica-ting 
device  and  the  parts  situated  therein  are  shown 
in  vertical  section;  and 

Figure  2  is  a  front  view  of  an  indicating  device 
built  into  the  instrument  board  of  an  airship. 

For  the  sake  of  clarity,  all  parts  which  are 
not  necessary  for  the  understanding  of  the  oper- 
ation of  the  device  have  been  eliminated  from 
the  drav/ings. 

Tlie  drawings  illustrate  a  device  wherein  the 
turning  movements  of  the  gyro  axles  which  do 
not  amount  to  a  complete  revolution  are  trans- 
mitted electrically  to  an  indicating  device  mount- 
ed upon  an  instrument  board.  Obviously,  a  simi- 
lar construction  may  be  employed  for  transmit- 
ting complete  revolutions  of  the  gyro  axles. 
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Figure  1  shows  a  horizon  gyroscope  I  having 
a  rotary  body  2  which  is  firmly  connected  with 
a  vertical  rotary  axle  3.  The  axle  3  is  carried 
by  a  frame  4,  which  extends  on  both  sides  of  the 
body  2  and  has  horizontal  connecting  portions  in 
which  the  axle  3  is  mounted. 

The  frame  4  is  firmly  connected  with  two  shaft 
portions  or  axles  5  having  conical  ends  which  are 
in  alinement  with  each  other  and  which  are  sup- 
ported in  sleeves  formed  in  a  frame  G.  The  an- 
nular frame  6  is  firmly  connected  with  two  alined 
shaft  portions  constituting  the  outer  axle  8,  the 
conical  ends  of  which  are  rotatably  supported  in 
a  frame  7. 

The  horizon  gyroscope  I  is  so  located  within 
the  airship  that  its  inner  axle  5  extends  parallel 
to  the  longitudinal  axis  of  the  ship,  while  its  out- 
er axle  8  extends  parallel  to  the  transverse  axis 
of  the  ship.  Thus,  the  turning  of  the  gyro  about 
its  inner  axis  5  will  indicate  the  transverse  in- 
clinations of  the  airship,  while  the  movements  of 
the  gyro  about  the  cuter  axis  8  will  indicate  the 
longitudinal  inclinations  of  the  airship. 

Obviously,  this  arrangement  may  be  reversed, 
and  the  movements  of  the  gyro  about  its  inner 
axis  may  indicate  longitudinal  inclinations,  while 
the  movements  about  the  outer  axis  may  indi- 
cate transverse  inclinations  of  the  ship. 

In  accordance  with  the  present  invention,  the 
inner  axle  5  as  well  as  the  outer  axle  3  of  the 
horizon  gyro  I  are  provided  with  means  trans- 
mitting the  turnings  of  the  axles  to  a  remotely 
situated  receiving  device. 

In  the  described  embodiment  of  the  invention, 
the  transmission  of  the  movements  takes  place 
electrically. 

A  ring  9  made  of  insulating  material  is  carried 
by  the  frame  6  in  such  manner  that  the  central 
axis  of  the  ring  coincides  with  the  longitudinal 
axis  of  the  axle  5.  The  ring  9  carries  vdndings 
of  a  conducting  wire  constituting  an  electrical 
resistance  or  a  potentiometer  10.  A  sliding  con- 
tact II  is  in  engagement  with  the  potentiometer 
10  and  is  movable  relatively  thereto.  The  con- 
tact 1 1  is  firmly  connected  with  the  inner  axis 
5  by  means  of  a  disc  mounted  upon  the  axle  5 
and  rotatable  along  with  this  axle;  this  disc  car- 
ries an  arm  to  which  one  end  of  the  contact  1 1 
is  attached,  while  the  opposite  end  of  the  con- 
tact is  in  engagement  with  the  potentiometer  10. 

Obviously,  the  contact  1 1  may  be  attached  to 
the  frame  4. 

One  end  of  the  potentiometer  10  is  connected 
by  means  of  a  conducting  wire  to  a  conducting 
ring  12  mounted  upon  the  axle  8  and  firmly  con- 
nected therewith. 

The  opposite  end  of  the  potentiometer  10  is 
connected  by  a  conducting  wire  to  a  conducting 
ring  13,  v/hich  is  also  situated  upon  the  axle  8 
adjacent  the  ring  17  but  which  is  separated  there- 
from by  an  insulating  disc. 

A  sliding  contact  is  in  engagement  with  the 
ring  12,  while  another  sliding  contact  is  in  en- 
gagement with  the  ring  13.  These  two  sliding 
contacts  are  connected  by  wires  to  a  main  line 
26  and  27  which  are  supplied  with  electrical  cur- 
rent from  a  source  not  shown  in  the  drawings. 
The  main  line  is  branched  off  by  means  of  elec- 
trical wires  which  are  firmly  connected  with  two 
ends  of  a  potentiometer  15  situated  within  the 
casing  14  of  the  receiving  device. 

The  potentiometer  15  is  .similar  in  construc- 
tion to  the  potentiometer  10  and  is  wound  upon 
an  insulating  ring  16.  The  ring  16  is  mounted 
upon  one  of  the  walls  of  the  casing  14  and  its 


longitudinal  axis  coincides  with  the  central  axis 
of  a  rotary  coil  17  situated  within  the  magnetic 
field  of  a  magnet  18.  The  rotary  coil  17  is  pro- 
vided vnth  an  arm  carrying  a  contact  19,  the  free 

.3  end  of  which  is  in  engagement  with  the  potenti- 
ometer 15  and  slides  over  the  windings  of  this 
potentiometer. 

The  coil  17  is  firmly  connected  by  means  of 
a  shaft  with  an  indicating  disc  20,  which  may 

io  have  the  form  of  a  spherical  surface,  which  is 
rotatable  along  with  the  coil  17  and  which  is 
visible  through  a  glass  carried  by  the  casing  14, 
as  shown  in  Figure  2. 

The  front  surface  of  the  disc  20,  which  is  di- 

l.j  rected  toward  the  observer,  carries  indicia  21 
consisting  of  a  pair  of  parallel  lines  symbolizing 
the  wing  surfaces  of  the  airship,  and  a  hand  or 
pointer  22. 

As  shown  in  Figure  1,  the  contact  1 1  of  the 
1')  gyro  I  is  electrically  connected  by  wire  with  a 
conducting  ring  23  which  is  firmly  mounted  upon 
the  gyro  axle  5  and  is  rotatable  therewith.  An- 
other contact  is  in  engagement  with  the  conduct- 
ing ring  23  and  is  connected  by  a  wire  with  the 
conducting  ring  24  which  is  firmly  moiinted  upon 
the  gyro  axle  8  and  is  rotatable  therewith.  An- 
other contact  is  in  sliding  engagement  with  the 
conducting  ring  24  and  is  connected  to  a  con- 
ducting wire  25  the  opposite  end  of  which  is 
connected  to  a  conducting  ring  which  is  not 
clearly  shown  in  the  drawings  and  which  is 
mounted  upon  the  axle  of  the  coil  17.  One  end 
of  the  coil  17  is  connected  with  the  last-men- 
tioned conducting  ring.  Thus,  the  contact  1 1  is 
.  -,  electrically  connected  by  means  of  a  wire,  the 
conducting  ring  23,  a  contact,  a  wire,  the  con- 
ducting ring  24,  another  contact,  the  conducting 
wire  25,  and  another  conducting  ring  with  one 
end  of  the  coil  17.  The  opposite  end  of  the  coil 
40  17  is  electrically  connected  with  the  sliding  con- 
tact 19. 

The  wires  connecting  the  rings  1 2  and  1 3  with 
the  two  ends  of  the  potentiometer  15,  are  also 
connected  with  the  main  line  26  and  27  and  are 
^-  supplied  with  current  from  a  source  of  electrical 
energy.  It  is  apparent  that  the  contact  1 1  divides 
the  potentiometer  10  into  two  resistances,  while 
the  potentiometer  15  is  similarly  divided  by  the 
contact  19.  These  four  resistances  constitute  a 
53  Wheatstone  bridge. 

The  device  is  operated  as  follows: 

Whenever  the  gyro  I  is  caused  to  rotate  around 
its  axle  5,  the  contact  1 1  which  is  carried  by  a 
disc  firmly  connected  with  the  axle  5,  will  also 
--  rotate  along  with  the  axle  and  its  free  end  will 
slide  over  the  potentiometer  1 0.  Then  the  ratio 
of  the  two  resistances  which  constitute  the  po- 
tentiometer 10  will  be  disturbed,  with  the  result 
that  an  electrical  current  will  flow  through  the 
contact  1 1  and  the  wire  connecting  it  to  the  con- 
ducting ring  23.  The  electrical  current  will  flow 
through  the  contact  engaging  the  ring  23  and 
through  the  wire  connecting  it  to  the  conducting 
ring  24.  Since  the  wire  25  connects  a  contact 
which  is  in  engagement  with  the  ring  24  with  a 
conducting  ring  not  shown  in  the  drawings  and 
connected  v/ith  the  coil  17,  the  electrical  current 
will  flow  through  these  elements  to  the  coil  17 
and  thence  to  the  contact  16. 

The  current  flowing  through  the  coil  17  will 
energize  this  coil,  which  is  situated  within  the 
magnetic  field  created  by  the  magnet  18.  The 
electro-magnetic  forces  will  act  as  a  torque  turn- 
ing the  coil  1 7  in  the  same  direction  in  which  the 
76  gyro  axis  5  and  the  frame  4  connected  therewith 
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are  moved.  The  coil  (7  will  be  subjected  to  this 
torque  until  the  equilibrium  in  the  Wheatstone 
bridge  is  restored.  Since  the  extent  of  the  an- 
gular movement  of  the  coil  17  is  equal  to  that 
of  the  axle  5,  the  disc  20  which  is  firmly  con-  - 
nected  with  the  coil  17  will  reproduce  the  extent 
of  movement  of  the  axle  5  and  consequently  the 
extent  of  inclination  of  the  airship.  As  already 
stated,  the  disc  20  and  the  indicia  21  carried 
thereby  may  be  easily  observed  and  the  extent  of  m 
inclination  may  be  determined  by  the  movement 
of  the  hand  22  over  a  scale  28  (Fig.  2).  An  in- 
clination of  the  disc  20  is  indicated  diagrammatl- 
cally  in  Figure  2  by  the  reference  characters  2 1 ' 
and  22'  representing  new  positions  of  the  lines 
21  and  of  the  hand  22. 

A  potentiometer  29  (Fig.  1)  which  is  exactly 
the  same  in  construction  as  the  potentiometer 
10,  is  firmly  connected  to  the  frame  7  enclosing 
the  gyro  I  and  the  axis  of  the  potentiometer  29 
coincides  with  the  axis  of  the  outer  gyro  axic  8. 
The  two  ends  of  the  potentiometer  29  are  con- 
nected to  the  main  line  26  and  27  which  are 
connected  with  two  wires  leading  to  tlie  poten- 
tiometer 15.  These  wires  are  connected  by  other  .,- 
wires  with  two  ends  of  a  potentiometer  30  which 
is  similar  in  construction  to  the  potentiometer 
29  and  is  attached  to  the  casing  14  of  the  re- 
ceiving device. 

A  contact  31  slides  over  the  potentiometer  29 
and  is  firmly  connected  with  a  disc  which  is  ro- 
tatable  along  with  the  axle  8. 

A  contact  32  slides  over  the  potentiometer  30 
within  the  casing  14  and  is  firmly  connected  with 
one  end  of  a  rotary  coil  33  which  is  rotatably 
mounted  in  the  casing  !4  and  the  axis  of  rotation 
of  which  coincides  with  that  of  the  potentiometer 
30.  The  coil  33  is  situated  within  a  magnetic 
field  provided  by  a  magnet  34  which  is  mounted 
within  the  casing  14.  The  opposite  end  of  the  40 
coil  33  is  connected  with  a  conducting  ring  which 
is  not  shown  in  the  drawings.  Tliis  ring  is  con- 
nected with  a  conducting  wire  35  the  oppOvSite 
end  of  which  is  electrically  connected  to  a  con- 
tact engaging  a  conducting  ring  36  which  is  -i.-) 
mounted  upon  the  axle  8  and  is  rotatable  there- 
with. The  conducting  ring  36  is  connected  by 
a  wire  with  the  contact  31  sliding  over  the  po- 
tentiometer 29. 

It  is  apparent  that  the  potentiometers  29  and  5) 
30,  the  contacts  31  and  32,  the  coil  33  and  the 
magnet  34  form  a  current-transmitting  system 
which  is  of  exactly  the  same  type  as  the  one 
previously  described,  and  which  operates  as  fol- 
lows: .,.-) 

When  the  annular  frame  6  of  the  gyro  I  is 
turned  along  with  the  outer  gyro  axle  8,  the  con- 
tact 31  will  slide  over  the  potentiometer  29,  thus 
disturbing  the  electrical  equilibrium  of  the 
Wheatstone  bridge  and  causing  an  electrical  cur-  ,  > 
rent  to  flow  thi'ough  the  contact  31,  the  conduct- 
ing ring  36,  the  wire  35  and  the  coil  33.  Elec- 
tromagnetic forces  caused  by  this  current  will 
turn  the  coil  33  within  the  magnetic  field  created 
by  the  magnet  34  and  the  turning  movement  of 
the  coil  33  will  be  equal  to  the  movement  of  the 
axle  8. 

The  coil  33  carries  a  double  lever  37  extending 
on  both  sides  of  the  magnet  18,  the  coil  17  and 
the  disc  20  and  carrying  a  transverse  rod  38  TO 
which  is  situated  in  front  of  the  disc  20  and  is 
clearly  visible  to  an  observer,  as  shown  in  Figure 
2.  Since,  as  already  stated,  the  gyro  I  is  so 
arranged  within  the  airship  that  its  outer  axle  8 
is  parallel  to  the  transverse  axis  of  the  ship,  the  7."> 


rod  38  which  is  movable  relatively  to  a  scale  39, 
will  indicate  the  longitudinal  inclinations  of  the 
airship. 

The  comparatively  light  casing  1 4  with  the  two 
electromagnetic  systems  situated  therein  and  the 
indicators  20  and  38  may  be  easily  built  into  the 
instrument  board  and  will  serve  as  a  complete 
substitute  for  the  heavy  horizon  gyroscope  which 
would  occupy  considerably  more  room. 

The  casing  14  containing  the  indicating  instru- 
ments is  preferably  provided  with  a  further  re- 
ceiving device  which  is  operated  by  a  course  gyro- 
scope 39,  shown  in  Figure  1. 

The  body  40  of  the  gyroscope  39  is  supported 
by  a  horizontal  rotary  axle  41  the  two  ends  of 
which  are  rotatably  supported  in  a  horizontal  an- 
nular frame  42.  The  frame  42  is  rotatably  sup- 
ported by  the  axle  43,  which  extends  horizontally 
and  at  right  angles  to  the  axle  4 1 .  The  two  ends 
of  the  axle  43  are  rotatably  supported  in  a  ver- 
tical frame  44.  The  frame  44  is  provided  with 
a  bridge  portion  carrying  a  vertical  axle  45  which 
is  rotatably  supported  in  a  frame  not  shown  in 
the  drawings. 

Since  the  frame  44  has  the  tendency  to  retain 
its  original  position  in  space,  any  rotary  move- 
ments of  this  frame  about  the  axis  of  the  vertical 
axle  45  will  indicate  the  course  of  the  airship. 

The  axle  45  carried  in  the  frame  44  is  pro- 
vided with  electrical  transmitting  means  which 
are  similar  to  those  described: 

A  potentiometer  46  surrounds  the  axle  45.  A 
contact  47  slides  over  the  potentiometer  46  and 
is  attached  to  the  axle  45,  although,  obviously, 
it  may  be  attached  to  the  frame  44. 

The  contact  47  is  connected  with  a  conducting 
ring  48  which  is  mounted  upon  the  shaft  45  and 
is  rotatable  therewith.  Another  contact  is  in 
engagement  with  the  conducting  ring  48  and  is 
connected  by  a  wire  49  to  one  end  of  a  coil  50 
which  is  rotatably  mounted  within  the  casing  14 
and  is  situated  in  a  magnetic  field  created  by  a 
magnet  5 1 . 

The  opposite  end  of  the  coil  50  is  connected 
with  a  contact  52  which  is  supported  by  the  coil 
50  and  which  is  slidable  over  a  potentiometer 
53  which  is  firmly  attached  to  a  wall  of  the  cas- 
ing 14. 

The  two  ends  of  the  potentiometer  53  are  con- 
nected to  wires  leading  to  the  main  line  26  and 
27.  The  main  line  26  and  27  is  connected  by 
wires  with  the  two  ends  of  the  potentiometer  46. 
Thus  the  potentiometer  46  and  the  coil  50  are 
electrically  connected  with  each  other  and  to  a 
source  of  electrical  energy. 

The  described  system  also  forms  a  Wheatstone 
bridge  which  operates  in  the  following  manner: 

As  soon  as  the  mechanical  equilibrium  of  the 
gyroscope  39  is  disturbed  and  the  shaft  45  is 
rotated,  an  electrical  current  will  flow  through 
the  contact  47,  the  conducting  ring  48  and  the 
wire  49  to  the  coil  50,  so  that  the  coil  5D  will  be 
rotated  within  the  magnetic  field  of  the  mag- 
net 51. 

The  coil  50  carries  a  hand  54,  which  is  shown 
in  Figure  2.  and  is  visible  to  an  observer.  This 
hand  54  will  therefore  indicate  to  an  observer 
all  the  changes  in  the  direction  of  an  airship. 
Wl'eiT  the  ship  is  flying  along  the  desired  course, 
the  hand  54  will  be  situated  over  a  line  55  pro- 
viv'ed  upon  a  scale  62.  Any  deviation  of  the 
ship  from  a  set  course  will  result  in  the  movement 
of  the  hand  54  to  the  left  or  to  the  right  from 
the  mark  55. 

The  potentiometer  46  may  be  adjusted  in  rela- 
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tion  to  the  course  gyro  39  and  thus  the  neutral 
position  of  the  coil  50  and  of  the  hand  54  con- 
nected therewith  may  be  also  adjusted. 

For  the  purpose  of  providing  this  adjustment, 
the  potentiometer  46  is  carried  by  a  disc  56,  which 
may  be  rotated  relatively  to  the  gyro  frame.  The 
adjustment  of  the  potentiometer  46  is  carried  out 
by  means  of  a  motor  57  which  is  operable  by  the 
switches  58  and  59  and  is  connected  to  a  battery. 
The  motor  shaft  of  the  motor  57  carries  a  conical 
gear  wheel  which  meshes  with  another  conical 
gear  wheel  carried  by  a  shaft  having  a  worm 
which  meshes  with  a  worm  gear  firmly  connected 
to  the  disc  56.  The  two  switches  58  and  59  are 
used  for  rotating  the  shaft  of  the  motor  57  in 
opposite  directions. 

It  is  also  possible  to  provide  an  adjustment  by 
means  of  a  rotary  button  60  which  is  carried  by 
the  casing  1 4  and  is  situated  in  front  of  the  glass 
carried  by  said  casing,  as  shown  in  Figure  2. 
The  rotary  button  60  may  be  connected  to  a  shaft 
61,  which  may  consist  of  an  elastic  or  bendable 
materia]  and  the  opposite  end  of  which  carries 
a  conical  gear  wheel  meshing  v.'ith  that  gear 
wheel,  which  drives  the  disc  56. 

The  course-indicating  scale  62  is  situated  v/ith- 
in  the  casing  1 4  and  is  connected  with  the  button 
60.  Due  to  this  arrangement,  the  course  taken 
by  the  ship  may  be  easily  determined  and  the 
correct  course  is  indicated  when  the  hand  54  is 
situated  in  alinement  with  the  line  or  mark  55 
carried  by  the  annular  scale  62. 

It  is  also  advantageous  to  provide  a  tubular 
level  63  (Fig.  2)  over  the  scale  62,  the  bubble  64 
of  which  shows  the  apparent  transverse  inclina- 
tion of  the  airship. 

Due  to  the  described  arrangement,  the  casing 
14  with  the  indicating  devices  contained  therein 
serves  as  a  universal  indicator,  which  shows  all 
the  necessary  data  to  the  pilot  of  the  ship.  It 
occupies  considerably  less  space  than  prior  art 
constructions  upon  the  instrument  board  and  is 
considerably  lighter. 

Devices  of  the  described  type  may  be  used  not 
only  to  indicate  rotations  of  the  gyro  axles  up  to 
a  certain  angle  which  is  less  than  360°,  but  also 
to  indicate  any  rotations  of  the  axles,  even  those 
which  exceed  360°.  These  two  types  of  indicators 
may  be  conveniently  used  for  the  purposes  of  the 


present  invention,  depending  upon  as  to  whether 
the  indicating  device  should  shov/  an  absolute 
flight  position  in  space  with  reference  to  a  certain 
axis  or  whether  it  should  merely  indicate  a  rela- 

5  tive  position  of  the  ship  with  reference  to  an  axis 
or  v/hether  it  deviates  from  that  axis. 

In  many  instances  it  sufiBces  to  use  simple  in- 
dicators which  merely  show  deviations  from  a 
certain  predetermined  position.   However,  a  sys- 

10  tern  showing  the  true  position  of  the  ship  in  space 
is  necessary  whenever  an  indicator  is  required 
which  is  suitable  for  exhibition  flights,  and  which 
should  show  the  correct  position  of  the  ship  in 
the  course  of  rollings,  loopings  and  the  like. 

15  A  simple  course  indicator  of  the  described  type 
is  sufBcient  for  commercial  aircraft,  particularly 
since  the  annular  scale  62  and  the  hand  54  are 
both  adjustable.  The  indicia  55  which  should 
coincide  with  the  hand  54  is  also  used  to  indicate 

20  the  correct  course. 

A  further  advantage  of  the  described  construc- 
tion, in  addition  to  the  saving  of  place  on  the 
instrument  board,  consists  in  that  the  pilot  need 
only  observe  one  instrument  instead  of  following 

95  the  indications  of  two  instruments,  as  in  prior 
art  constructions. 

As  already  stated,  the  described  indicating  de- 
vice may  be  also  used  as  an  automatic  steering 
device  in  order  to  provide  automatic  steering 

3Q  about  one  or  all  ship  axes.  Such  automatic 
steering  device  includes  relays  of  the  same  type 
as  these  described  and  therefore  the  illustrated 
construction  may  be  easily  adapted  for  steering 
by  the  use  of  electrical,  electro-pneumatic  or 

-    electro-hydraulic  intermediate  relays  which  may 
be  used  for  operating  the  rudder  motors  of  the 
ship  and  may  be  connected  in  parallel  to  the 
potentiometer  relays  upon  the  axles  of  the  gyros. 
If  independent  steering  is  desired,  which  would 

40  be  separate  from  the  indicating  devices,  each  of 
the  axles  of  the  gyros  may  be  provided  with  a 
separate  potentiometer  for  the  respective  rudder 
motor. 

Many  other  variations  and  modifications  may 
4')  be  made  in  the  described  structures  without  de- 
parting from  the  scope  or  intent  of  the  present 
invention. 

ALBERT  PATIN. 
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This  invention  relates  to  insulated  electric  con- 
ductors and  has  for  its  main  object  to  provide  an 
improved  method  of  manufacture  for  the  pro- 
duction of  cables  of  flattened  cross-section. 

It  has  been  proposed  to  subject  a  cable,  insu-  5 
lated  by  a  rubber  coating  of  circular  cross-section, 
to  vulcanization  in  a  lead  casing  which  is  stripped 
off  after  the  treatment  has  been  completed.  To 
this  end  the  cable  enclosed  in  the  insulation  is 
passed  thiough  a  press  which  by  extrusion  10 
through  suitable  dyes,  covers  the  insulation  with 
a  .sheath  or  casing  of  regular  thickness. 

If  this  process  is  applied  for  the  manufacture  of 
cables  of  flattened  cross-section,"  that  is  to  say 
for  example  in  which  the  cable,  containing  one  or  15 
more  conducting  cores,  has  a  rectangular  cross- 
section,  results  are  not  satisfactory.  In  the  first 
place  covering  such  cable  with  a  lead  casing  by 
means  of  a  die  press  presents  difficulties  due,  for 
example,  to  irregularity  of  spinning  or  congestion  20 
in  the  die.  Even  if  tlie  process  is  satisfactorily 
regulated  the  sheathing  is  insufficient  to  ensure 
a  satisfactory  mould  during  vulcanization  par- 
ticularly on  the  major  flat  faces  so  that  corre- 
sponding imperfections  are  produced  on  the  cor- 
responding  faces  of  the  insulation.  Such  imper- 
fections are  not  only  detrimental  to  the  appear- 
ance of  the  cable  but  may  result  in  local  defects 
in  the  insulation  thickness  and  may  iindesirably 
affect  the  cable  as  regards  facility  of  rolling  or 
stacking. 

These  difficulties  are  overcome  by  the  present 
invention  according  to  which  the  flat  parts  of  the 
cable,  particularly  the  major  faces,  are  protected 
against  the  production  of  irregularities  during  the 
final  moulding,  for  example  during  the  vulcani- 
zation treatment. 

To  this  end  these  flat  parts  of  the  cable  may, 
during  moulding,  be  placed  in  contact  with  corre- 
sponding flat  metallic  elements  of  the  sheath  or 
casing,  the  said  elements  being  of  increased  rigid- 
ity and  liaving  a  perfectly  smooth  surface  which, 
in  consequence,  ensures  absolute  regularity  of  the 
surfaces  and  thickness  of  the  cable. 

The  flat  elements  may,  be  provided  in  various 
ways.  For  exam.ple,  a  lead  sheath  may  be  ap- 
plied whose  transverse  section  is  continuous  about 
its  periphery  but  whose  thickness  is  varied  in  such 
a  manner  as  to  provide  the  inner  surface  with  the 
necessary  resistance,  e.  g.  by  thickening  those 
walls  of  the  sheath  lying  in  contact  with  the  major 
flat  surfaces  of  the  cable.  According  to  another 
method  hoops  may  be  disposed  within  a  sheath, 
of  lead  or  the  like,  wiiose  thickness  is  substan- 
tially constant  on  all  sides  and  which  is  formed  .5') 
by  spinning  or  extrusion. 

According  to  a  further  method  the  sheath  or 
casing  of  lead  or  the  like  suitably  treated  may 
be  formed  in  separate  parts,  for  example  a  trough- 
like part  and  a  cover,  the  cable  being  laid  in  the  00 
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trough-like  part  and  the  cover  applied  for  exam- 
ple, as  by  a  clinched  or  besel  joint.  According  to 
yet  another  method  the  cable  may  be  wound  in 
successive  convolutions  about  a  drum,  a  flat  in- 
termediate element  or  strip,  for  example  of  metal, 
being  wound  so  as  to  lie  between  .successive  con- 
volution.'^ of  the  cable,  the  intermediate  element 
being  thus  utilized  on  both  its  major  faces.  Ac- 
cording to  another  method  the  cable  is  moved 
continuously  between  endless  metallic  bands 
which  are  juxtaposed  so  as  to  constitute  a  con- 
tinuous mould  which  extends  into  or  through  the 
vulcanizing  chamber  or  zone. 

In  the  accompanying  drawings. 

Figure  1  shows,  in  cross-section,  one  form  of 
continuous  spun  sheath  having  an  irregular  thick- 
ness. 

Figure  2  shows  a  multi-core  cable  in  cross-sec- 
tion within  a  continuous  sheath  of  constant  thick- 
ness and  spun  with  two  stiffening  or  reinforcing 
foils, 

Figures  3  and  4  are  cross-sections  of  two  fur- 
ther forms  of  sheath  having  separable  parts. 

Figures  5  and  6  show  in  side  elevation  and  in 
axial  section  respectively  a  drum  upon  which  a 
cable  is  wound  when  employing  another  method 
according  to  the  invention, 

Figure  7  shows  diagrammatically  the  manner 
in  which  the  cable  and  the  intermediate  element 
or  strip  are  wound  on  the  drum.,  and 

Figures  8  and  9  illustrate,  also  diagram- 
matically, a  further  arrangement  which  employ.'^ 
endless  bands. 

Referring  to  Figure  1,  the  sheath  shown  is 
formed  round  the  cable  (including  its  insulation) 
by  extrusion  from  a  press  and  those  walls  of  the 
sheath,  which  may  be  of  lead  or  the  like,  lying 
adjacent  the  two  major  fiat  faces  of  the  cable  are 
progressively  thickened  as  shown.  In  Figure  2 
metal  foils  2  are  fed  from  the  press  at  the  same 
time  as  the  extruded  sheath  so  that  when  the 
cable  emerges  the  foils  2  are  interposed  between 
the  major  flat  surfaces  of  the  cable  insulation  1 
and  the  major  flat  inner  surfaces  of  the  sheath  3. 

When  employing  either  the  sheath  shown  in 
Figure  1  or  that  shown  in  Figure  2  the  sheath  is 
stripped  off  after  the  cable  has  been  subjected  to 
vulcanization.  The  foils  2  (in  the  case  of  Figure 
2)  are  removed  at  the  same  time  as  the  sheath. 
In  this  way  a  remarkably  true  flat  surface  is 
formed  on  each  flat  side  of  the  cable  insulation 
while  at  the  same  time  the  thickness  of  the  cable 
is  maintained  constant. 

According  to  another  method  a  trough  may 
first  be  formed  in  which  the  cable  is  placed  prior 
to  the  vulcanizing  treatment.  For  example,  as 
shown  in  Figure  3  the  mould  comprises  a  trough- 
like part  comprising  a  base  4  which  is  thicker 
than  the  sides  5.  The  sides  5  are  furnished  with 
ledges  6  for  cooperating  with  a  flat  cover  7  which 
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is  also  thicker  than  the  sides  5.  The  two  thicker 
sides  of  the  mould  constituted  by  the  base  4  and 
the  cover  7  bear  respectively  against  the  major 
flat  surfaces  of  the  cable  insulation.   The  cover 

7  is  retained  in  place  by  clinching  over  the  ends 

8  of  the  side  walls  5.  This  operation  may  be  ef- 
fected by  passing  the  mould  containing  the  cable 
between  suitably  shaped  rollers  of  a  press  so  as  to 
ensure  that  the  cover  7  is  firmly  locked  to  the 
mould.  The  interior  surfaces  9  and  1 0  of  the  base 
4  and  the  cover  7  are  perfectly  smooth  and  ca- 
pable of  registering  the  forces  applied  during 
moulding  and  vulcanization,  so  that  the  produc- 
tion of  irregularities  in  the  surfaces  of  the  flat 
sides  of  the  cable  insulation  during  vulcanization 
is  obviated. 

The  mould  may  be  formed  as  shown  in  Figure  4 
with  two  major  or  thickened  walls  1 1  and  12  and 
the  cover  13  forming  a  side  wall  of  the  mould. 

As  shown  in  Figures  5,  6  and  7,  the  cable  may 
be  wound  on  a  drum  furnished  with  lateral 
cheeks.  A  metal  band  is  wound  between  the  con- 
volutions of  the  cable.  The  cable  thus  lies  at 
all  points  in  engagement  with  metallic  surfaces 
which  are  so  juxtaposed  as  to  constitute,  in  effect, 
a  spiral  mould  whose  cross-section  is  rectangular. 
Thus,  on  the  one  hand  the  flat  surfaces  of  the 
cable  are  in  contact  respectively  with  two  succes- 
sive convolutions  of  the  metal  band  and  on  the 
other  hand  the  sides  or  edges  of  the  cable  are 
in  contact  with  the  surfaces  provided  by  the  two 
cheeks.  In  this  arrangement  the  drum  S4  is  pro- 
vided at  a  point  in  its  periphery  with  a  shoulder 
15  and  the  periphery  is  a  helical  ramp  15'  so 
that  the  second  convolution  of  the  cable  and  the 
interposed  metallic  strip  will  lie  over  the  first  con- 
volution without  the  formation  of  any  gap  or 
space  between  them.  The  drum  1 4  is  located  be- 
tween two  side  walls  or  cheeks  16  and  (6'.  The 
cheek  16  is  secured  to  the  sleeve  17  while  the 
cheek  16'  is  secured  to  a  sleeve  18  which  can 
slide  on  the  sleeve  17  so  that  the  spacing  of  the 
cheeks  can  be  regulated  as  required.  The  drurn 
14  is  constituted  by  a  fixed  cylinder  secured  in 
position  by  bolts  19.  The  assemblage  and  the 
pressure  may  be  ensured  by  a  nut  34  provided  with 
a  key  35  and  a  driving  part  36  of  square  cross- 
section  to  which  the  drive  can  be  transmitted 
from  a  motor. 

This  apparatus  may  be  employed  for  cables  of 
all  dimensions  by  a  simple  adaptation  of  the  fixed 
cylinder  and  by  suitably  determining  the  dimen- 
sions of  the  intermediate  metallic  strip  or  band. 
A  ratchet  20  may  be  provided  which  will  co- 
operate with  a  suitable  pawl  thereby  preventing 
unintentional  unrolling  of  the  convolutions  on  the 
drum.  The  drum  may  be  driven  by  a  belt  21 
'Figure  7)  or  any  other  suitable  means  while 
the  cable  (including  the  insulation)  is  fed  from 
between  rollers  22  to  the  drum  and  the  metallic 
band  25  is  fed  to  the  drum  from  a  roll  24. 

When  the  cable  and  intermediate  metallic  band 
or  strip  have  been  wound  on  the  drum  the  neces- 
sary pressure  between  the  cheeks  16  and  16'  ad- 
jacent to  the  outer  periphery  thereof  is  ensured 
by  bolts  26  and  spacers  27.  The  drum  carrying 
the  cable  and  m.etallic  strip  is  then  subjected  to 
heat  so  as  to  vulcanize  the  cable  insulation. 

Figures  8  and  9  illustrate  one  form  of  apparatus 
whereby  the  vulcanization  can  be  carried  out  con- 
tinuously. In  this  arrangement  the  cable  28  as 't 
leaves  the  machine  is  engaged  between  four  end- 
leiss  metallic  bands  29,  30,  31  and  32,  which  are 


so  positioned  as  to  constitute  a  mobile  mould  of 
rectangular  cross-section.  The  bands  29  and  31 
constitute  the  major  flat  surfaces  which  are  ap- 
plied to  the  major  flat  faces  of  the  cable  insula- 

5  tion  during  vulcanization,  thus  ensuring  that 
these  surfaces  are  free  from  irregularities  and 
the  cable  thickness  is  constant.  The  smaller  flat 
sides  of  the  mould  are  constituted  by  the  endless 
bands  30  and  32.    The  four  endless  bands  are 

10  preferably  so  disposed  adjacent  each  other  that, 
as  shown  in  Figure  8,  the  longitudinal  axis  of  each 
of  them  is  slightly  displaced  with  respect  to  the 
axis  of  the  cable.  In  this  way  the  endless  bands 
will  accurately  adapt  themselves  relatively  to 

]5  each  other  and  assure  the  required  dimensions  of 
the  cable. 

Having  formed  the  mould  as  above  described 
pressure  members  or  guides  33  are  arranged 
against  the  endless  bands  so  that  these  will  be 

20  accurately  maintained  against  the  cable  with  the 
correct  spacing.  The  mobile  mould  thus  formed 
extends  through  the  vulcanization  chamber 
whose  limiting  walls  are  indicated  by  the  dot  and 
dash  lines  a — a  and  b — b. 

25  The  invention  includes  as  new  industrial  prod- 
ucts not  only  the  finished  cables  made  by  the 
method  according  to  the  invention  but  also  the 
semi-finished  product  constituted  by  the  insu- 
lated cable  furnished  with  the  temporary  sheath 

30  or  mould,  and  the  mould  itself. 

The  invention  may  be  employed  for  the  pro- 
duction of  various  forms  of  flattened  or  strip- 
like cable  including  a  single  conducting  core  or 
a  number  of  conducting  cores  spaced  apart  in  a 

35  plane  parallel  to  the  major  cross-sectional  axis 
of  the  cable. 

According  to  a  further  feature  of  the  invention 
the  conducting  core  or  cores  of  a  flattened  cable 
may  be  individually  insulated  and  means  pro- 

40  vided  between  the  individual  insulation  of  each 
core  and  the  main  body  of  the  surrounding  in- 
.sulation  whereby  this  surrounding  insulation  is 
prevented  from  adhering  to  the  insulation  of  the 
individual  core  or  cores.    To  this  end  talc  may 

45  be  applied  to  the  surface  of  the  individual  in- 
sulation of  each  core  before  moulding  the  insu- 
lated cores  in  the  main  body  of  insulation.  In 
this  way,  extremities  of  the  individual  cores  can 
retain  their  insulation  right  up  to  the  point  at 

50  whiich  they  are  connected. 

It  will  be  understood,  however,  that  whatever 
the  internal  arrangement  of  the  core  or  cores 
within  the  main  body  of  the  insulation,  the  meth- 
od according  to  the  invention  will  ensure  that  in 

55  the  case  of  a  cable  having  four  flat  sides,  the 
cable  will  be  precisely  rectangular  so  that  thd 
length  of  the  cable  can  readily  be  superposed  or 
juxtaposed  within  a  minimum  space.  Moreover, 
the  cable  produced  is  very  flexible  and  can  be 

60  readily  rolled  and  unrolled.  When  the  cable  pro- 
duced is  accurately  rectangular  in  cross-section 
layers  or  lengths  of  the  cable  can  easily  be  as- 
sembled in  the  form  of  precise  geometric  groups 
which  can  be  readily  maintained  by  means  of 

65  supports  such  for  example  as  clips  or  clamps. 
Particularly  when  such  cables  are  stacked  they  do 
not  have  tlie  tendency  to  slide  over  one  another 
since  their  flat  faces  lie  exactly  one  on  the  other 
contrary  to  cables  having  ciu'ved  surfaces  which 

70  would  tend  to  slide  off  each  other. 

This  application  is  a  division  of  application. 
Serial  No.  273  526  filed  May  13,  1939. 
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The  invention  relates  to  closed  fuel-injection 
nozzles. 

An  important  object  of  the  invention  resides 
essentially  in  that  a  cylindrical  body  serving  as 
a  guide  is  connected  to  the  lower  end  of  the  g 
nozzle  valve  or  needle  directly  at  the  valve  seat- 
ing, this  body  being  separated  from  the  nozzle 
wall  by  a  fine  cylindrical  gap  only,  and  that  a 
second  guide  is  provided  at  the  opposite,  upper, 
end  of  the  valve  or  needle.  By  the  design  of  lo 
the  nozzle  valve  or  needle  mounting  in  accord- 
ance v/ith  the  invention,  fluttering  of  the  nozzle 
valve  or  needle  is  reliably  avoided  in  all  engines 
especially  fast-running  engines. 

According  to  a  further  object  of  the  invention  15 
the  upper  guiding  body  of  the  valve  or  needle 
serves  at  the  same  time  as  an  abutment  for  the 
valve  spring.  Preferably  the  guiding  body  for 
the  valve  stem  or  the  spring  abutment  is  ad- 
justable. 20 

According  to  a  still  further  object  of  the  in- 
vention, a  short  annular  gap  is  provided  in  front 
of  the  valve  seating.  In  this  fashion,  the  danger, 
which  exists  with  a  long  bore  above  the  valve 
seating,  of  jamming  or  burning  up  or  caking  25 
of  the  nozzle  needle  or  valve  is  avoided. 

A  still  further  object  of  the  invention  is  to 
provide  for  the  guidance  or  conducting  of  the 
fuel  by  the  arrangement  in  the  cylindrical  guide 
member  behind  the  valve  seating,  of  bores  dis-  ;iO 
posed  radially  or  upon  a  conical  surface  these 
bores  opening  into  a  collecting  passage  located, 
for  example,  along  the  axis  of  the  valve  or 
needle.   Preferably  the  number  of  bores  amounts 
to  not  less  than  two  and  not  more  than  four.  3,-, 
An  armular  gap  between  the  cylindrical  guide 
member  and  the  nozzle  bore  is  not  necessary, 
since  the  fuel  is  supplied  through  the  passages 
only.   The  injection  nozzles  in  accordance  with 
the  invention  belong  to  the  class  which  do  not  40 
require  a  special  discharge  of  leakage  oil. 

Several  embodiments  of  the  inventive  idea  are 
illustrated  by  way  of  example  in  the  accompany- 
ing drawings  in  which: 

Figure  1  shows  In  longitudinal  section  a  nozzle  45 
through  which  the  fuel  passes  between  the  cylin- 
drical guide  part  of  the  valve  or  needle  and  the 
nozzle  bore, 

Figures  2  and  3  are  similar  views,  and  Figure  4 
is  a  detached  view  of  a  valve,  illustrative  of  noz-  50 
zles  with  passages  for  the  fuel  in  the  cylindrical 
part  of  the  valve  or  needle,  and 

Figure  5  illustrates  a  modification  comprising 
a  throttling  collar  above  the  valve  seating. 

In  the  constructional  example  according  to  55 


Figure  1,  the  body  of  the  injection  nozzle  con- 
sists of  an  intermediate  nut  member  I  with  upper 
and  lower  spigots  2.  3  provided  externally  with 
threads.  The  nozzle  body  has  a  wide  bore  4  and 
is  furnished  at  the  bottom  with  a  base  5  sur- 
rounding the  valve  passage.  This  valve  passage 
consists  of  a  short  bore  part  6  which  widens 
downwardly  to  form  a  conical  valve  seating  7 
which  finally  runs  into  a  cylindrical  bore  part  8. 
Resting  against  the  valve  seating  7  is  a  valve 
body  10  which  is  arranged  at  the  lower  end  of 
the  stem  9  of  the  valve  or  needle  and  which,  in 
the  region  of  the  bore  8,  likewise  runs  into  a 
cylindrical  form  I  ( ,  there  being  a  fine  cylindrical 
gap  at  this  point.  Between  the  stem  9  and  the 
wall  of  the  valve  passage  6  is  a  large  annular  gap 
12  of  such  nature  that,  firstly,  the  fuel  can  flow 
in  large  quantities  to  the  valve  seating  7  and, 
secondly,  settlement  of  resinified  oil  at  this  point 
or  jamming  of  the  stem  or  needle  9  when  the 
nozzle  is  screwed  in  is  prevented.  The  upper  end 
of  the  valve  stem  is  provided  with  a  threaded 
part  13.  Screwed  upon  the  latter,  are  an  abut- 
ment member  14  for  a  valve  spring  15  and  a 
lock  nut  16.  The  valve  spring  15  is  located  in 
the  bore  4,  likewise  with  such  clearance  that  its 
coils  nowhere  touch  the  cylindrical  wall  of  the 
bore  4.  Its  upper  end  bears  against  the  abut- 
ment 1 4  on  the  valve  stem  and  its  lower  end  bears 
against  the  base  5.  The  spring  abutment  14 
slides  in  the  bore  4  and  serves  at  the  same  time 
as  a  guide  for  the  valve  stem  9.  Furthermore, 
the  abutment  member  1 4  at  the  same  time  assists 
or  relieves  the  guiding  action  of  the  valve  body 
1 1  and  provides  for  a  uniform  width  of  gap  at 
this  point.  Furthermore,  the  guide  member  14 
has  longitudinal  bores  or  recesses  17  which  con- 
nect the  spring  chamber  4  with  the  space  above 
such  guide  member.  A  cap  or  bushing  18,  which 
extends  the  bore  4  and  whose  top  or  cover  part 
19  has  a  coned  central  hole  20,  is  mounted  upon 
the  threaded  spigot  2  of  the  injection-nozzle 
body.  The  central  hole  20  receives  the  terminal 
cone  21  of  the  fuel  supply  duct  or  passage  22,  this 
cone  being  pressed  tightly  against  the  cover  19 
by  a  cap  23  screwed  upon  the  threaded  spigot  2. 
In  this  manner,  the  intermediate  bushing  18,  19, 
which  by  itself  is  loosely  mounted,  is  at  the  same 
time  held  firmly  upon  the  threaded  spigot  2. 

In  the  form  of  construction  according  to  Fig- 
ure 2,  there  is  mounted  in  an  outer  nozzle  body 
40  an  inner  nozzle  body  41  with  the  bore  4  which 
is  closed  at  the  bottom  by  the  base  5  in  which 
the  valve  passage  is  located.   This  passage  con- 
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sists  of  a  short  cylindrical  bore  part  6,  the  valve 
seating  7  and  a  cylindrical  bore  part  8. 

Guided  in  the  said  bore  part  8  is  the  cylin- 
drical guide  member  1 1  of  the  valve  or  needle 
which  is  followed  by  the  conical  valve  seating 
surface  10  and  the  stem  9  of  the  valve.  The 
upper  part  of  the  valve  or  needle  stem  forms 
the  guide  42  which  is  moimted  in  the  guide  mem- 
ber 14.  The  valve  spring  15  which  bears  at  the 
bottom  against  the  base  5  and  above  at  the  top 
bears  against  the  guide  member  14  is  stressed 
by  means  of  the  nuts  1 6  screwed  upon  the  thread- 
ed part  13  of  the  valve  or  needle  stem.  Recesses 
43  or  longitudinal  bores  for  the  passage  of  the 
fuel  are  cut  in  the  guideway  for  the  member  14. 
The  longitudinal  recesses  or  bores  may  also  be 
cut  in  the  guide  member  14,  in  which  case  the 
bore  4  may  then  be  made  smooth  v/ith  a  constant 
diameter.  By  the  form  of  construction  illustrated 
in  Figure  2,  the  lower  closure  edge  37  of  the 
guideway  serves  in  simple  fashion  as  abutm.ent  for 
the  guide  member  14  and  consequently  as  a 
means  for  limiting  the  stroke  of  the  nozzle  needle. 
The  stroke  of  the  nozzle  needle  is  indicated  at  50. 

In  accordance  with  the  same  form  of  construc- 
tion, passages  44  located  upon  an  imaginary  coni- 
cal surface  are  bored  in  the  cylindrical  guide  1 1 
of  the  nozzle  valve  or  needle  from  the  end  nearer 
the  valve  seating.  These  passages  rim,  for  ex- 
ample at  the  axis  of  the  nozzle,  into  a  passage 
45  which  opens  into  a  conical  recess  46. 

The  inner  nozzle  body  41  is  forced  into  the 
outer  body  40  by  the  screw  device  46  which  en- 
closes a  hollow  space  47  for  the  fuel  and  has  a 
central  bore  48  lying  in  the  axis  of  the  nozzle. 
Connected  to  the  central  bore  48  is  the  terminal 
cone  24  of  the  fuel-supply  duct  or  passage  25 
which  is  secured  by  the  cap  nut  27  with  the 
intermediary  of  the  washer  26. 

Figures  3  and  4  illustrate  slight  modifications 
in  the  arrangement  of  the  bores  in  the  cylindrical 
guide  member.  In  accordance  with  the  form  of 
construction  shown  in  Figure  3,  radial  passages 
28  which  run  into  a  passage  29,  preferably  located 
along  the  axis  of  the  valve  or  needle,  are  pro- 
vided directly  below  the  valve  seating  surface. 
Preferably  four  bores  are  provided  offset  by  90° 
from  each  other.  The  passage  29  is  followed 
below  by  a  conical  recess  30  which  then  runs  into 
a  cylindrical  recess  31.  The  latter  is  extended 
by  the  conical  recess  49  in  the  outer  nozzle  body 
40.  A  disc-shaped  recess  38  in  the  outer  nozzle 
body  permits  of  the  opening  of  the  nozzle  valve 
or  needle  whose  stroke  is  determined  by  the  depth 
of  the  recess  38.  The  stroke  of  the  nozzle  valve 
or  needle  is  indicated  at  5 1 . 

In  the  form  of  construction  according  to  Fig- 
ure 4,  radial  passages  32  which  run  into  a  conical 
recess  34,  advantageously  through  a  central  pas- 
sage 33,  are  likewise  provided  below  the  valve 
surface.  The  annular  gap  or  groove  35,  provided 
in  the  vicinity  of  the  upper  edge  of  the  cylindrical 


guide,  serves  with  the  obliquely  downwardly  di- 
rected passages  36  for  relief.  The  space  35  and 
the  passages  35  also  have  for  object  to  enable 
the  part  of  the  fuel  which  squeezes  through  at 
the  upper  edge  of  the  cylindrical  end  of  the  needle 
under  the  action  of  the  injection  pressure  to  be 
conducted  to  the  main  jet. 

In  the  form  of  construction  according  to  Fig- 
ure 5,  a  throttling  collar  or  flange  39,  which 

10  allows  only  a  slight  fraction  of  the  fuel  to  pass 
in  the  first  part  of  the  stroke  of  the  nozzle  valve 
or  needle,  is  provided  above  the  conical  seating. 
Due  to  this  measure,  only  a  small  fraction  of  the 
fuel  is  ejected  into  the  combustion  space  during 

] ")  the  period  of  the  ignition  delay  (say  10'  of  crank 
angle),  so  that  smooth  running  of  the  engines  is 
attained. 

The  manner  of  operation  of  the  nozzle  in  ac- 
cordance with  Figure  1  is  as  follows: 

■21)  The  liquid  fuel  flows  through  the  duct  or  pas- 
sage 22  and  through  the  recesses  17  into  the 
space  4  in  front  of  the  valve  ID,  II,  and  the 
latter  opens  under  the  liquid  pressure  in  accord- 
ance with  the  impulses  of  the  injection  pump. 

._>-;  The  fuel  is  thus  firstly  spread  conically  by  the 
valve  seating  surface  10,  is  immediately  there- 
after brought  together  again,  in  the  annular  gap 
at  8,  to  form  a  hollow  cylindrical  jet  and  is  atom- 
ised in  extremely  fine  fashion  during  passage 

:Y)  through  this  gap.  The  upper  guide  ensures  a 
uniform  width  of  gap  and  provides  for  the  valve 
stem  remaining  precisely  located  even  in  the  case 
of  one-sided  pressure  action  of  the  liquid  flowing 
through  the  valve  passage  at  6,  8,  and  thus  for 

3,-)  the  radial  width  of  the  passage  gap  at  6,  3  re- 
maining precisely  the  same.  In  this  fashion, 
a  uniform  injection  formation  or  picture  of  the 
fuel  jet  issuing  from  the  nozzle  is  also  ensured. 
At  the  same  time,  due  to  the  wide  outflow  open- 

40  ing  12  directly  in  front  of  the  valve  10,  the  fuel 
liquid  can  arrive  unobstructed,  in  large  quantities, 
free  from  bubbles  and  uniformly  distx-ibuted. 
Furthermore,  the  comparatively  wide  outlet 
opening  prevents  the  valve  stem  from  sticking  or 

4'.  jamming  at  this  point,  and  avoids  caking  of 
resinifled  oil  particles  or  jamming  of  the  stem 
due  to  stresses  arising  upon  the  screwing  of  the 
nozzle  into  the  thread.  The  invention  is  natural- 
ly also  applicable  to  mechanically  controlled 

."0  valves. 

In  the  forms  of  construction  in  accordance  with 
Figures  2  to  5,  the  fuel  flowing  in  from  above 
is  finely  divided  in  passing  through  the  valve 
seating  and  the  radially  or  conically  disposed 
passages,  is  brought  together  shortly  in  the  cen- 
tral collection  passage  and  is  then  atomised  into 
the  combustion  space  as  a  conical  or  cylindrical 
veil. 
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The  present  invention  relates  to  methods  of 
fixing  tubular  rivets,  unions  and  like  hollow  ele- 
ments and  more  particularly  to  a  method  in  which 
a  headed  mandrel  is  drawn  through  the  bore  of 
the  rivet  to  perform  the  upsetting  operation. 

An  object  of  the  present  invention  is  to  provide 
an  improved  method  of  riveting  which  ensures 
security  of  the  riveted  joint  while  at  the  same 
time  using  rivets  which  are  easily -manufactured 
and  are  not  costly  to  produce. 

According  to  the  present  invention  a  method 
of  riveting  consists  in  inserting  through  a  hole  in 
the  parts  to  be  riveted  a  tubular  rivet  having  a 
head  at  one  end,  a  cylindrical  bore,  a  shank  and 
at  least  one  external  collar  on  the  shank,  the  out- 
side diameter  of  the  shank  and  collar  being  less 
than  that  of  the  hole,  holding  the  rivet  with  the 
head  juxtaposed  to  the  parts  to  be  riveted  and 
drawing  through  the  rivet  from  the  tail  end  to- 
wards the  head,  a  mandrel  having  a  head  of 
larger  diameter  than  the  bore  of  the  rivet  where- 
by initially  to  upset  the  tail  end  of  the  rivet  and 
expand  the  collar  into  engagement  with  the  part 
to  be  riveted  and  finally  to  pass  completely 
through  the  rivet. 

The  present  invention  will  be  more  fully  de- 
scribed hereinafter  with  reference  to  the  accom- 
panying drawings  which  show,  by  way  of  example, 
the  application  of  the  method  of  riveting  accord- 
ing to  the  present  invention,  to  tubular  rivets, 
unions  and  to  the  securing  of  tubes  to  plates. 

In  the  drawings : 

Pigs.  1  to  3  are  sectional  views  showing  the  ap- 
plication of  the  method  of  the  present  invention 
to  rivets  having  various  forms  of  head. 

Pigs.  4  and  5  are  similar  views  showing  meth- 
ods of  fixing  imions  to  tubes  and  to  plates  re- 
spectively. 

Pigs.  6  to  9  are  sectional  views  showing  the 
method  as  applied  to  the  use  of  various  forms  of 
tubular  rivet  for  securing  tubes  to  plates. 

Referring  to  Fig.  1;  a  tubular  rivet  provided 
with  a  preformed  head  8  and  an  external  collar 
9  on  its  cyUndrical  shank  portion  7  is  to  be  used 
for  securing  together  two  plates  I  and  2  having  a 
hole  3  therein.  The  reference  numeral  4  refers 
to  the  conical  head  of  an  upsetting  mandrel,  the 
stem  5  of  which  may  be  gripped  in  the  jaws  of  a 
riveting  machine  to  draw  it  in  the  direction  of 
the  arrow.  6  indicates  the  nose  of  the  riveting 
machine  which  is  pressed  against  the  head  8  of 
the  rivet. 

The  diameter  of  the  head  of  the  mandrel  is 
greater  than  the  internal  diameter  of  the  rivet 


and  is  preferably  intermediate  between  the  in- 
ternal and  external  diameter  thereof. 

When  the  mandrel  is  drawn  through  the  rivet, 
it  first  expands  the  collar  9,  which  grips  the  under 
r,  side  of  the  plate  2,  all  round  the  hole  3.  The 
mandrel  then  expands  the  shank  of  the  rivet  to 
fill  completely  the  free  space  between  the  walls  of 
the  hole  3  and  the  shank  of  the  rivet. 

When  the  mandrel  has  passed  completely 
in  through  the  rivet,  the  plates  are  riveted  tightly 
together. 

The  preformed  head  of  the  rivet  may  be  of  any 
convenient  shape,  for  example  chamfered  as 
shown  in  Fig.  1. 

!•■)  Pig.  2  shows  an  alternative  form  of  rivet  in 
which  the  preformed  head  8  of  the  rivet  shown  in 
Pig.  1  is  replaced  by  an  upper  expansion  collar  9^ 
This  symmetrical  design  of  the  rivet  facilitates 
production,  and  enables  the  rivets  to  be  mounted 

"0  automatically  on  the  mandrels  of  the  riveting  ma- 
chines, since  they  can  be  threaded  thereon  either 
way  up  as  either  of  the  expansion  collars  9,  9' 
can  pass  through  the  holes  in  the  plates.  In  pass- 
ing through  the  rivet,  said  mandrel  first  expands 

25  the  lower  collar  9,  which  grips  the  under  side  to 
the  plate  2,  then  expands  the  shank  7,  which  com- 
pletely fills  the  hole  3,  and  finally  expands  the 
upper  collar  9^  which  grips  the  plate  (  and  forms 
the  head  of  the  rivet. 

SO  Pig.  3  shows  a  rivet  of  the  same  type,  the  upper 
plate  1  being  countersunk  at  10,  to  receive  the 
upper  expansion  collar  9'  when  the  latter  is  ex- 
panded. With  this  form,  no  part  of  the  rivet  pro- 
jects above  the  surface  of  the  plate  (  after  up- 

.';.")  setting.  Should  it  also  be  desirable  for  the  rivet 
not  to  project  below  the  plate  2,  the  latter  may  be 
similarly  countersunk. 

The  application  of  this  method  of  riveting  to  a 
union  is  shown  in  Pig.  4. 

40  The  union  12  has  a  screw-threaded  portion 
which  projects  beyond  the  tube  13  to  which  it  is 
to  be  secured,  and  has  a  cylindrical  shank  portion 
which  enters  the  tube  and  is  provided  with  two 
expansion  collars  9  and  9'  and  a  short  conical 

45  section  9^.   The  tube  13  is  inserted  in  a  reinforc- 
ing ring  14  provided  with  three  annular  recesses 
15,  151  and  IB^  corresponding  in  position  with  the 
collars  9,  9^  and  9^  respectively. 
The  head  4  of  the  upsetting  mandrel  has  a 

50  diameter  greater  than  the  internal  diameter  of 
the  cylindrical  shank  of  the  union,  and,  in  pass- 
ing through  the  union  expands,  firstly,  the  collar 
9  (which  forces  the  tube  into  the  recess  15), 
then  the  cylindrical  portion  and  a  second  collar 

65  91  (which  forces  the  tube  into  the  groove  15') 
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and  the  remaining  cylindrical  portion,  and  final- 
ly the  conical  section  9^  which  forces  the  tube 
13  into  the  corresponding  recess  15^  in  the  ring 
14. 

The  expansion  collars  and  the  corresponding  5 
recesses  In  the  ring  14  may  be  of  any  desired 
number  and  shape.    These  unions  may  also  be 
fixed  without  any  exterior  ring  such  as  14. 

Fig.  5  shows  a  union  16  having  an  external 
expansion  collar  9  and  which  is  to  be  secured  10 
to  a  plate  I . 

During  the  upsetting  operation  the  union  16 
is  held  in  position  by  the  nose  6  of  the  riveting 
machine.  The  mandrel  4,  in  passing  through 
the  union  18,  first  expands  the  collar  9  (which 
grips  the  under  side  of  the  plate  I ) ,  and  then 
expands  the  cylindrical  shank  of  the  union  to 
fill  the  hole  in  the  plate  I . 

When  the  mandrel  has  passed  completely 
through,  the  shank  16  makes  a  perfectly  tight  20 
joint  with  the  plate  I. 

This  type  of  rivet  having  external  expansion 
collars  may  be  used  to  secure  tubes  to  plates  as 
indicated  hereafter. 

Fig.  6  shows  an  example  of  this  method  of  o-, 
fixing,  13  indicating  the  tube  to  be  secured  to  a 
plate  (.   A  headed  rivet,  having  a  shank  7  with 
an  external  expansion  collar  9  is  inserted  in  the 
tube. 

The  head  of  the  rivet  is  pressed  against  the  .•(,, 
plate  I  by  the  nose  6  of  the  fixing  machine.  In 
passing  through  the  rivet,  the  mandrel,  the  head 
of  which  has  a  diameter  greater  than  the  in- 
ternal diameter  of  the  shank  of  the  rivet,  ex- 
pands the  collar  9,  which  deforms  the  tube  and 
causes  it  to  engage  the  lower  surface  of  the 
plate  1. 

The  mandrel  then  expands  the  cylindrical 
shank  7  of  the  rivet,  pressing  the  outer  face  of 
the  tube  against  the  wall  of  the  hole  in  the  i<( 
plate  I. 

Fig.  7  shows  another  example  in  which  the 
expansion  collar  9  of  the  rivet  occupies  a  posi- 
tion within  the  thickness  of  the  plate  I.  The 
hole  in  which  the  tube  13  is  to  be  secured  is  4.) 


provided  with  an  annular  recess  (5  on  a  level 
with  the  collar  9  of  the  rivet,  so  that,  in  passing 
through  the  rivet,  the  mandrel  expands  said  col- 
lar 9  which  forces  out  the  tube  to  fill  the  free 
space  in  the  recess  15.  The  tube  13  is  more 
firmly  secured  than  in  the  case  of  the  preceding 
example. 

Fig.  8  shows  a  further  example  in  which  the 
rivet  is  provided  with  two  expansion  collars  9 
and  9^  and  with  a  short  conical  section  9^. 

In  passing  through  the  rivet,  the  mandrel  ex- 
pands the  first  collar  9,  which  distends  the  tube 
13  against  the  under  side  of  the  plate  I.  It 
next  expands  the  cylindrical  portion,  and  then 
the  second  collar  9^,  which  forces  the  tube  into 
an  annular  recess  1 5  provided  in  the  hole  of  the 
plate  I.  Continuing  its  stroke,  the  mandrel  ex- 
pands the  cylindrical  portion,  and  then  the  coni- 
cal section  9^,  which  forces  the  end  of  the  tube 
into  a  corresponding  recess  15^  provided  in  the 
upper  face  of  the  plate.  The  tube  is  thus  se- 
cured very  firmly  to  the  plate. 

The  bore  of  the  rivet  which  is  substantially 
uniform  over  the  greater  part  of  the  length  of 
the  shank  portion  may  be  relieved  as  indicated 
at  the  upper  end  to  prevent  any  metal  drawn 
up  by  the  passage  of  the  mandrel  from  pro- 
truding beyond  the  head  of  the  rivet.  The  tail 
end  may  also  be  enlarged  conically  to  facilitate 
the  upsetting  thereof  by  the  mandrel. 

Fig.  9  shows  an  example  in  which  the  rivet 
7  employed  to  secure  the  tube  13  is  symmetrical 
and  headless  being  provided  with  two  expansion 
collars  9  and  9K  The  manner  in  which  the  tube 
is  secured  v/ill  be  easily  understood  from  the 
description  of  the  preceding  examples. 

To  give  increased  strength  a  third  collar  might 
be  arranged  between  the  collars  9  and  9^  to  force 
the  tube  into  an  annular  recess  provided  about 
midway  of  the  thickness  of  the  end  plate  I.  In 
the  embodiment  shown,  the  upper  end  of  the 
hole  is  chamfered  as  indicated  at  (5  to  receive 
the  upper  expansion  collar  9^ 

JACQUES  FRANCOIS  GABRIEL  CHOBERT. 


PUBLISHED 

JUNE  8,  1943. 
BY  A.   P.  C. 


J.  F.  G.  CHOBERT 

METHODS  OF  FIXING  TUBULAR  RIVETS 
Original  Filed  Feb.  16,  1938 


Serial  No. 
286,712 


j^2,  _r^,s. 


^/^.^  j^^.  ^^6. 


Jac^tzes  H  ff.  Clioi&rt 


Published  June  8,  1943 


Serial  No.  297,760 


ALIEN   PROPERTY  CUSTODIAN 


GVKOSCOPIC  INSTRUMENT 

Heinrich  Kiinzer,  Kiel,  Germany;  vested  in  the 
Alien  Property  Custodian 

Application  filed  October  3,  1939 


My  invention  relates  to  a  gyroscopic  instru- 
ment of  tlie  type  in  wiiicli  a  device  controlled  by 
one  or  more  gravity-responsive  elements  is  adapt- 
ed to  exert  a  torque  on  the  gyroscope  causing 
the  same  to  perform  a  precessional  motion  where-  r, 
by  the  gyroscope  is  brought  to  a  predetermined 
position. 

Gyroscopic  instruments  of  this  type  are  widely 
used  in  aviation  for  the  purpose  of  navigation. 

More  particularly,  my  invention  relates  to  a  :() 
device  of  this  kind  known  as  the  "artificial  hori- 
zon."    Ii   this  instrimient,   the   gyroscope  is 
mounted  in  neutral  equilibrium  on  horizontal  axes 
and  ifs  spinning  axis  is  maintained  in  the  direc- 
tion of  gravity  by  the  application  of  torques  which  1  ■"> 
are  rendered  effective  about  the  horizontal  axes 
of  suspension  and  are  controlled  by  gravity-re- 
sponsive elements  such  as  pendulums,  whereby 
the  gyroscope  is  directly  restored  to  the  vertical 
without  oscillation  if  it  should  tem.porarily  de-  :i) 
part  therefrom.    As  the  gyroscope  responds  to 
such  torques  very  slov;ly,  it  gives  an  indication 
of  the  liorizon  by  an  integration  of  the  varying 
directions  of  the  apparent  gravity. 

However,  my  invention  is  equally  applicable  to 
a  course  indicator  comprising  a  gyroscope  mount- 
ed in  neutral  equilibrium  and  provided  with 
means  holding  its  spinning  axis  in  horizontal  po- 
sition. These  means  exert  a  torque  on  the  gyro- 
scope whenever  the  rame  departs  from  the  hori-  i 
zontal  position  causing  the  gyroscope  to  perform 
a  precessional  movtm.ent  whereby  it  is  returned 
to  the  horizontal  position. 

The  primary  object  of  my  invention  is  to  pro- 
v'ds  an  instrument  of  the  character  explained  > 
which  is  very  accurate  and  reliable  in  operation, 
simple  in  its  design  and  free  from  electrical  con- 
tacts or  amplifying  devices. 

Another  object  is  the  provision  of  gravity-re- 
sponsive means  which  are  adapted  to  control  an  ;» 
electric  current  and  are  extremely  sensitive. 

Thc^e  and  other  objects  are  attained  by  the 
use,  as  the  gravit.y-re.<^ponsive  element,  of  a  level 
which  controls  an  electric  current  operating  the 
torque-producing  device.  The  level  constitutes  a  ■  ') 
continuously  variable  electrical  resistance  which 
is  free  from  any  confacts  or  pny  moving  elements 
subject  to  wear.  The  liquid  contained  in  the 
level  controls  the  electric  current  energizing  the 
torque  producer  and  represents  itself  the  gravity-  -.0 
responsive  element.  Preferably,  the  liquid  con- 
stitutes the  variable  resistance  which  will  con- 
tinuously vary  the  energization  of  the  torque 
producer  in  accordance  with  the  requirements. 
This  has  the  advantage  over  pendulimi-controlled  55 


contacts  that  radio  disturbances  are  avoided 
which  are  liable  to  be  occasioned  by  contacts. 

I  may  use  a  single  level  for  the  simultaneous 
control  of  the  two  torque  producers  of  an  arti- 
ficial horizon  thus  obtaining  an  instrument  of  un- 
excelled simplicity. 

Further  objects  and  features  of  my  invention 
will  appear  from  the  description  of  some  pre- 
ferred embodiments  following  hereinafter.  The 
features  of  novelty  will  be  pointed  out  in  the 
claims. 

In  the  drawings. 

Fig.  1  is  a  vertical  section  through  my  improved 
current-controlling  level; 

Fig.  2  shows  a  vertical  section  through  a  modi- 
fication; 

Fig.  3  is  a  diagrammatic  perspective  view  of  a 
direction  Indicator  provided  with  the  level  of 
Fig.  1; 

Fig.  4  is  a  diagrammatic  perspective  view  of 
an  artificial  horizon  provided  with  two  current- 
controlling  levels; 

Fig.  5  is  a  similar  view  of  a  modified  artificial 
horizon  provided  with  a  single  level; 

Fig.  6  illustrates  a  vertical  section  through  the 
level  shown  in  Fig.  5 ; 

Fig.  7  is  a  plan  view  of  Fig.  6; 

Fig.  8  is  a  perspective  view  of  the  instrument 
diagrammatically  shown  in  Fig.  5,  and 

Fig.  9  shows  the  circuit  arrangement  of  the 
instrument  illustrated  in  Figs.  5  and  8. 

The  instrimient  illustrated  in  Fig.  3  may  be  set 
to  indicate  a  predetermined  azimuth  and  will 
then  maintain  the  setting  irrespective  of  acceler- 
ations or  other  influences  to  which  the  instru- 
ment may  be  subjected.  Therefore,  it  may  be 
used  on  a  r  aircraft  to  indicate  a  predetermined 
direction  while  the  aircraft  performs  complicated 
manoeuvers.  It  comprises  a  gyroscope  having  a 
horizontal  spinning  axis  which  is  supported  by  a 
carrier  in  form  of  a  housing  13  and  is  driven  in 
a  known  manner,  for  instance,  by  an  electrical 
induction  motor.  The  housing  13  is  provided  with 
trunnions  25  having  a  common  horizontal  axis 
extending  at  right  angles  to  that  of  the  gyroscope. 
The  trunnions  25  are  journalled  v/ithin  a  gimbal 
ring  12  provided  with  vertical  trunnions  25  jour- 
nalled in  bearings  27  attached  to  the  frame  of  the 
instrument.  One  of  the  trunnions  26  carries  an 
indicator  which  may  be  set  by  the  pilot  to  a  pre- 
determined position  before  the  aircraft  enters 
into  complicated  manoeuvers  and  which  will  then 
retain  the  set  direction.  The  axis  of  the  trim- 
nions  25  intersects  the  axis  of  the  trunnions  26 
at  the  common  center  of  gravity  of  the  carrier 
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13  and  of  the  gyroscope  whereby  the  latter  is 
suspended  in  neutral  equilibrium. 

As  the  gyroscope  is  subject  to  couples  produced 
by  friction  of  the  trunnions  25  and  26  in  their 
bearings  and  by  the  earth's  rotation,  it  tends  to 
gradually  depart  from  the  horizontal  position  and 
might  eventually  arrive  in  a  vertical  position  in 
which  it  could  no  longer  stabilize  the  frame  12. 
In  order  to  prevent  that,  means  are  provided  ex- 
erting a  torque  on  the  frame  12  about  the  axis  of 
the  trimions  26  whenever  the  spinning  axis  of  the 
gyroscope  tends  to  depart  from  horizontal  posi- 
tion. This  torque  causes  the  gyroscope  to  per- 
form a  slow  precessional  movement  about  the  axis 
of  the  truimions  25  whereby  it  returns  to  hori- 
zontal position. 

In  known  instruments  of  this  kind  the  torque 
is  produced  by  the  reaction  of  air  jets.  In  cold 
weather,  however,  ice  may  form  within  the  air 
conduits  and  may  plug  the  same.  Therefore,  it 
is  an  object  of  my  invention  to  provide  improved 
control  means  for  the  torque  producers  which  are 
not  sensitive  to  cold  weather. 

To  this  end,  I  have  mounted  a  level  I  on  top  of 
the  gyroscope  carrier  13.  This  level  acts  as  a 
variable  electrical  resistance  controlling  the  ener- 
gization of  an  electrical  torque  producer  14  in- 
terposed between  the  lower  bearing  27  and  the 
trunnion  26.  The  torque  producer  may  be  formed 
by  a  reversible  induction  motor  operated  by  al- 
ternating current,  the  stator  thereof  being  at- 
tached to  the  frame  1 2  and  the  rotor  being  fixed 
to  the  trunnion  26. 

In  Fig.  1 1  have  shown  a  vertical  section  through 
the  level  I.  It  comprises  a  sealed  housing  28  of 
insulating  material  having  a  substantially  cylin- 
drical shape  which  is  suitably  attached  on  top 
of  the  gyroscope  carrier  13  and  includes  a  con- 
ductive liquid  2.  However,  a  bubble  6  is  left  which 
may  consist  of  air,  gas  or  some  other  insulating 
medium,  such  as  oil.  The  bottom  of  the  housing 
28  is  provided  with  a  bore  through  which  an  elec- 
trode 3  extends  projecting  a  certain  distance  into 
the  liquid  2.  In  the  cover  of  the  housing  28  two 
electrodes  4  and  5  are  inserted  at  a  distance  which 
Is  less  than  the  diameter  of  the  bubble  6.  The 
electrodes  4  and  5  have  interior  heads  29  which 
are  partly  covered  by  the  bubble  6  when  the  level 
is  in  normal  position.  Preferably,  the  liquid  2 
acts  as  a  variable  electrical  resistance.  For  this 
purpose,  it  may  be  formed  by  a  salt-containing 
solution  of  limited  conductivity.  In  order  to 
lower  the  freezing  point,  alcohol  may  be  added 
thereto. 

I  have  mentioned  above  that  the  torque  pro- 
ducer is  preferably  formed  by  an  induction  motor 
energized  by  alternating  current  and  provided 
with  two  windings  counteracting  one  another. 
The  relative  energization  of  these  two  windings 
determines  the  direction  and  the  rate  of  the 
torque  produced.  One  terminal  of  each  winding 
is  connected  with  the  electrode  4,  or  5  respec- 
tively, and  the  other  terminal  is  connected  with 
one  pole  of  the  source  of  current,  while  the  other 
pole  thereof  is  connected  with  the  electrode  3. 

The  operation  is  as  follows:  As  long  as  the  air 
bubble  assumes  the  central  position  shown  in  Fig. 
1,  the  paths  of  current  extending  from  the  elec- 
trode 3  through  the  resistive  liquid  2  to  the  elec- 
trodes 4  and  5  have  the  same  length  and  the  same 
resistance.  Consequently,  the  two  counteracting 
windings  of  the  motor  14  are  equally  energized 
and  balance  one  another  so  that  the  motor  pro- 
duces no  torque  on  the  gimbal  ring  2. 

As  soon,  however,  as  the  direction  of  the  ap- 


parent gravity  has  a  component  acting  in  the  di- 
rection a — a,  which  occurs  upon  departure  of  the 
spinning  axis  of  the  gyroscope  from  the  hori- 
zontal plane,  the  air  bubble  6  moves  in  the  op- 

5  posite  direction.  Assuming  that  it  moves  towards 
the  right  with  reference  to  Fig.  1,  the  area  of  con- 
tact between  the  electrode  4  and  the  liquid  will 
increase  while  the  area  of  contact  between  the 
electrode  5  and  the  liquid  decreases.   This  has 

10  the  effect  of  shortening  the  path  of  current  be- 
tween the  electrodes  3  and  4  while  the  path  be- 
tween the  electrodes  3  and  5  becomes  longer. 
Hence,  the  two  counteracting  windings  will  no 
longer  balance  each  other  but  the  energization 

1,-,  of  one  winding  will  overcome  that  of  the  other 
and  will  produce  a  torque  on  the  gimbal  ring  12 
which  is  substantially  in  proportion  to  the  de- 
parture of  the  bubble  6  from  its  central  position. 
The  torque  thus  produced  causes  the  gyroscope  to 

OQ  perform  a  precessional  motion  about  the  axis  of 
the  trunnions  25.   This  precessional  motion  re- 
turns the  spinning  axis  of  the  gyroscope  to  the 
horizontal  plane  at  a  very  slow  speed. 
The  longitudinal  profile  of  the  housing  28  is 

25  preferably  straight  near  the  center  and  curved 
near  the  ends  thereof.  Therefore,  the  bubble  6 
will  depart  from  its  central  position  an  amount 
which,  with  increasing  inclination  of  the  level, 
increases  less  than  in  proportion  therewith. 

o|,  The  invention  is  capable  of  numerous  modifica- 
tions. In  Fig.  2  I  have  illustrated  an  embodi- 
ment in  which  the  electrode  5  has  been  omitted. 
In  this  embodiment,  one  of  the  two  opposed 
windings  of  the  motor  (4  is  arranged  in  series 

•  -  with  the  electrode  4,  whereas  the  other  winding  ^ 
is  perm.anently  energized.  The  two  windings, 
however,  are  so  differently  proportioned  that  thp 
maximum  energization  of  the  level-controlled 
winding  is  substantially  more  pov;erful  than  that 
)  of  the  ether  v/inding. 

In  the  normal  position  illustrated  in  Fig.  2  the 
bubble  6  covers  half  of  the  surface  of  the  el^"'- 
trods  4.  Under  these  circimistances,  the  level- 
controlled  winding  is  so  energized  as  to  balance 

J-,  the  constant  winding  thus  producing  no  torque. 
A  torque  in  one  or  the  other  direction  will  be 
produced,  however,  when  the  air  bubble  6  de- 
parts in  one  or  the  other  direction  from  the 
center. 

.-,0  The  cover  of  the  housing  28  may  be  so  pro- 
filed that  the  departure  of  the  bubble  6  from  the 
center  will  be  in  proportion  to  the  inclination 
of  the  level  to  the  direction  of  the  apparent 
gravity.  In  this  event,  the  level  will  be  less  scn- 
sitive  which  may  be  desirable  under  certain  cir- 
cumstances. 

While  in  the  embodiments  described  herein- 
above the  liquid  of  the  level  constitutes  the  vari- 
able resistance,  I  may  modify  the  arrangement 
by  maldng  the  electrode  heads  29  of  an  electrical 
resistance  material  while  a  liqxiid  of  high  con- 
ductivity is  chosen.  The  heads  29  may  consist 
of  a  core  of  copper,  for  instance,  covered  by  a 
lining  of  a  suitable  resistance  material,  such  as 

,1,5  a  mixture  of  rubber  and  finely  groimd  graphite. 
The  liquid  may  be  mercury.  The  larger  the  area 
of  the  head  29  is  that  is  covered  by  the  mercury, 
the  more  powerful  will  bo  the  current  flowing 
through  the  electrode. 

7(j  In  Fig.  4  I  have  shown  an  artificial  horizon 
to  which  my  invention  has  been  applied.  The 
gyroscope  carrier  1 5  is  formed  by  a  housing  en- 
closing a  gyroscope  having  a  vertical  axis.  The 
Instriunent  serves  the  purpose  of  indicating  a 

75  fixed  horizontal  plane  with  respect  to  the  earth's 
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surface  duiing  manoeuvers  in  which  the  direc- 
tion of  the  apparent  gravity  departs  from  the 
true  vertical.  Horizontal  trunnions  30  of  the 
carrier  15  are  journalled  in  a  horizontal  gimbal 
ring  18  which  in  its  turn,  is  provided  with  trun- 
nions 31  supported  in  bearings  32  attached  to  the 
frame  of  the  instrument,  the  axis  of  the  trun- 
nions 3 1  extending  at  right  angles  to  that  of  the 
trunnions  30  and  intersecting  the  same  at  the 
common  center  of  gravity  of  the  gyroscope  and 
of  its  carrier  15.  Hence,  the  gyroscope  is  mount- 
ed in  neutral  equilibrium. 

In  the  absence  of  the  auxiliary  equipment  to 
be  described  hereinafter,  the  gyroscope  would 
slowly  depart  from  vertical  position  under  effect 
of  the  friction  of  the  trunnions  30  and  31  in  their 
bearings  and  under  effect  of  the  earth's  rotation. 
In  order  to  prevent  such  departure,  suitable 
torques  are  produced  on  the  trunnions  30  and  31 
causing  the  gyroscope  to  perform  precessional 
motions  returning  it  to  vertical  position.  To  this 
end,  a  torque  producer  17  is  interposed  between 
the  trunnion  3 1  and  the  gimbal  ring  ( 7  and  a  sec- 
ond torque  producer  18  is  inserted  between  the 
trunnion  30  and  the  gimbal  ring  16.  In  other 
words,  the  gimbal  ring  which  constitutes  the 
means  for  mounting  the  gyroscope  in  neutral 
equilibrium  is  connected  with  the  stator  of  the 
torque  producer  18  and  with  the  rotor  of  the 
torque  i  roducer  (7,  while  the  stator  of  the  latter 
is  atlaclied  to  the  bearing  32;  the  rotor  of  the 
torque  producer  (8,  however,  is  attached  to  the 
trunnion  30.  In  kno\\'n  instruments  of  this  kind 
tlie  torque  producers  were  controlled  by  pendu- 
lums actuating  contacts.  In  lieu  of  such  pendu- 
lums which  are  subject  to  wear  and  are  liable 
to  produce  radio  disturbances,  I  have  provided 
two  levels  19  and  20,  the  level  19  being  mounted 
on  the  gimbal  ring  16  so  as  to  respond  to  oscilla- 
tions theerof  about  the  trunnions  31,  while  the 
other  level  21  is  mounted  on  the  gyroscope  car- 
rier 15  so  as  to  respond  to  rotations  thereof  about 
the  trunnions  SO.  The  level  f  S  controls  the  torque 
producer  18  and  the  level  20  controls  the  torque 
producer  !  7  in  the  manner  described  hereinabove 
with  reference  to  Figs.  1  and  2. 

A  considerable  simplification  of  the  instrmnent 
results  fiom  the  provision  of  a  single  level  for  the 
control  of  the  two  torque  producers.  This  is  illus- 
trated in  Figs.  5  to  7.  The  level  33  moimted  on 
top  of  the  gyroscope  carrier  15  is  formed  by  a 
capsule  having  a  round  cover  provided  with  two 
opposed  pairs  of  electrodes  21,  22  and  23.  24. 
These  electrodes  control  the  two  torque  producers 
n  and  18. 

In  Pig.  6  I  have  shown  a  vertical  section 
through  the  level  33.  It  comprises  a  circular  cup 
35  of  sheet  metal  provided  with  a  metal  cover  36. 
Preferably,  the  cover  36  has  a  circumferential 
groove  engaging  over  the  rim  of  the  cup  35  and 
containing  a  suitable  sealing  material  37.  The 
outer  wall  of  this  groove  is  bent  inwardly  as 
shown  at  38  to  engage  over  a  flange  39  of  the 
cup  35.  In  this  manner,  the  cup  may  be  effec- 
tively sealed  in  a  very  simple  manner.  The  four 
electrodes  21,  22,  23  and  24  are  inserted  in  suit- 
able openings  of  the  cover  36  and  are  suitably 
attached  therein.  To  this  end,  each  electrode 
may  be  provided  with  a  reduced  upper  pin  40 
which  is  riveted  in  place  as  shown  at  41.  Each 
electrode  is  surrounded  by  a  suitable  bushing  42 
of  insulating  material. 

The  cover  36  is  provided  with  a  central  open- 
ing 43  through  which  the  level  may  be  filled  with 


the  liquid  2.  The  opening  43  is  then  closed  by 
a  threaded  plug  44  and  a  suitable  washer.  If 
desired,  the  level  shown  in  Fig.  6  could  be  so  mod- 
ified that  the  continuously  variable  resistances 

,3  would  be  formed  by  the  electrodes  rather  than 
by  the  liquid,  as  above  described  with  reference 
to  Figs.  1  and  2. 

In  Fig.  9  I  have  shown  the  electrical  circuit 
arrangement  of  the  instrument  illustrated  in  Pig. 

10  5.  The  gyroscope  is  driven  by  an  induction  motor 
45  connected  to  the  three  phases  R,  S  and  T  of 
a  source  of  three-phase  alternating  current  of  a 
frequency  of  300-500  cycles  per  second.  A  cur- 
rent of  this  kind  will  not  attack  the  liquid  and 

l,",  the  electrodes  by  electrolysis.  Each  of  the  two 
torque  producers  17  and  18  is  constituted  by  a 
reversible  induction  motor  equipped  with  three 
windings  46,  47  and  48.  The  two  windings  47 
and  48  counteract  and  balance  one  another  when 

■2t)  they  are  equally  energized.  In  this  event,  no 
torques  are  produced.  The  two  windings  46  are 
arranged  in  series  and  are  connected  between  the 
phase  T  and  the  central  tap  49  of  an  inductance 
coil  50  inserted  between  the  phases  R  and  S. 

J-  In  this  way,  the  windings  46  are  constantly  ener- 
gized. The  counteracting  windings  47  and  43 
have  their  joined  terminals  connected  through 
v/ires  S(  and  through  an  adjustable  resistance  52 
with  the  phase  R.  The  other  tei-minals  of  the 
windings  47  and  48,  however,  are  connected  with 
the  electrodes  21,  22,  23  and  24.  Ihe  housing  35, 
36  of  the  level  33  is  connected  through  a  line  53 
with  the  phase  S  which  may  be  grounded.  The 
resistance  offered  by  the  liquid  2  to  the  passage 
of  current  between  the  housing  and  the  indi- 
vidual electrodes  21,  22,  23  and  24  will  vary  de- 
pending on  the  position  of  the  air  bubble  6,  Fig. 
6.  When  this  air  bubble  departs  from  its  central 
position  shown  in  Pig.  6,  it  will  so  unbalance  the 

10  energization  of  the  windings  47  and  48  as  to  cause 
the  torque  to  be  produced  that  is  required  to 
control  the  gyroscope  axis  in  the  desired  manner. 
The  rate  of  the  torque  may  be  controlled  by  the 
adjustable  resistance  52.    It  will  be  readily  un- 

!')  derstood  that  in  this  manner  the  two  torque  pro- 
ducers 17  and  18  may  be  controlled  simultane- 
ously and  independently  by  the  single  level. 
Thus,  when  the  bubble  should  move  from  its  cen- 
tral position  towards  the  electrode  21  and  away 

■  >  from  the  electrode  24  while  keeping  equal  dis- 
tances from  the  electrodes  22  and  23,  it  will  start 
the  motor  !7  only  without,  however,  starting  the 
motyr  18  at  the  same  time.  If  the  bubble,  how- 
ever, should  approach  the  electrodes  21  and  22  at 
the  same  time  while  receding  from  the  electrodes 
23  and  24,  the  two  torque  producers  (7  and  18 
would  be  unbalanced  simultaneously  so  as  to  pro- 
duce torques. 

While  Fig.  5  is  a  very  diagrammatic  illustration 
)  of  the  instrument  only,  I  have  shown  a  practical 
embodiment  thereof  in  Fig.  8.  The  frame  53  of 
the  instrument  carries  the  bearings  32  for  the 
gimbal  ring  16  which,  in  its  turn,  carries  the  bear- 
ings for  the  trunnions  30  of  the  gyroscope  car- 
.,  rier  (5.  The  torque  producers  or  motors  17  and 
18  are  arranged  as  above  described.  It  is  to  be 
understood,  of  course,  that  in  normal  operation 
the  gyroscope  carrier  15  is  so  positioned  as  to 
hold  the  spinning  axis  of  the  gyroscope  in  vertical 

7(1  position.  In  Pig.  8  it  is  shown  in  abnormal  posi- 
tion for  a  better  illustration  of  the  torque  pro- 
ducer 18. 
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The  present  invention  relates  to  novel  deterg- 
ing, wetting,  foaming,  metallic  salt  dispersing 
agents  (more  particularly  for  the  dispersion  of 
earth-alkaline  salts)  and  emulsifying  agents  and 
to  the  process  for  malcing  the  same. 

For  obtaining  agents  of  this  kind  it  has  already 
been  suggested  to  treat  with  sulphuric  acid  the 
product  of  the  condensation  of  certain  fatty  acids 
with  monoethanolamine;  but  the  obtained  prod- 
ucts lacked  more  or  less  of  efficiency  with  respect 
to  one  or  more  of  the  deterging,  wetting,  foam- 
ing, dispersing  or  emulsifying  properties.  Fur- 
thermore, it  was  impossible  directly  to  obtain 
products  in  a  finely  divided  pulverulent  form 
which  did  no  longer  agglomerate. 

On  the  other  hand,  the  use  of  mono-substituted 
amines  sometimes  led  to  condensation  products 
containing  more  than  one  amine  molecule  and 
thus  one  or  more  of  the  above  mentioned  prop- 
erties were  more  or  less  suppressed. 

According  to  the  present  invention  it  has  been 
devised  to  start  from  murumuru  butter  or  from 
fatty  acids  derived  from  partially  saponified 
murumuru  butter  and  to  condense  them  with 
poly-substituted  amines,  the  so  obtained  con- 
densation product  being  then  treated  with  an 
acid  capable  of  yielding  a  sulphonated  or  phos- 
phonated  derivative  or  a  sulpliuric  cr  phosphoric 
ether. 

As  poly-substituted  amines,  methyl-ethylamine, 
methyl-propylamine,  methyl-butylamine,  methyl 
or  ethyl-ethanolamine,  propanolamine,  methyl  or 
ethyl  -  propanolamine,  dodecyl  -  ethanolamine, 
oleyl-ethanolamine,  ricin-ethanolamine  and  the 
like  may  be  used. 

As  acid,  ordinary  mono-hydrated  or  anhydride 
loaden  sulphuric  acid,  chloro-sulphonic  acid, 
phosphoric  anhydride  acid  chlorides  or  a  mixture 
of  the  said  various  bodies  and  the  like  may  be 
used. 


As  starting  product,  mixtures  of  murumuru 
butter  with  lauric  acid  and  vegetable  oil  hydro- 
genation  products  condensed  either  with  the 
above  mentioned  amines  or  with  the  products  re- 

5  suiting  from  the  condensation  of  ammonia  or  of 
an  amine  with  the  terpenic  hydrocarbons  and 
alcohols  and  the  ethers  of  the  latter  may  be  used. 

The  sulphonation  and  phosphonation  are  per- 
formed with  cr  without  the  presence  of  bodies 

10  such  as  sodium  tungstate,  am.monium  vanadate, 
chloi-aldehyde  and  the  like. 

The  products  obtained  have  properties  which 
are  very  marked  as  to  the  wetting  of  vegetable 
and  animal  textile  fibers  and  of  leather  and  hides 

1")  as  well  as  of  furs;  they  dissolve  and  disperse 
lime  soaps  and  other  metallic  soaps  and  yield  a 
copious  and  persistent  foam  v;ith  impure  waters; 
owing  to  their  detergent  properties  they  are  well 
suited  as  industrial  and  domestic  cleaning  agents 

Of)  or  as  auxiliary  agents  for  bleaching  or  dyeing 
agents;  they  are  also  good  emulsifying  agents. 
They  are  obtained  directly  without  any  physical 
or  mechanical  intervention  in  the  form  of  a  very 
fine  powder  of  low  density  and  which  does  not 

o-  agglomerate. 

As  a  non  limitative  example  the  following  will 
be  given:  to  200  kilogs.  of  murumuru  butter  70 
kilogs.  of  methyl  monoethanolamine  are  added 
and  the  whole  is  heated  during  two  hours  at  170° 

on  C.  while  removing  the  condensation  water.  A 
solid  product  is  obtained,  100  kilogs.  of  which  are 
treated  with  80  kilogs.  of  oleum  at  20%  while 
stirring  until  a  perfect  solubility  in  cold  water 
is  obtained,  in  the  presence  of  10  grams  of 
metavanadate  of  ammonia.  The  obtained  sul- 
phonate  is  added  with  sodium  carbonate  until 
neutral  and  it  directly  yields  the  soda  salt  in  the 
form  of  a  very  fine  and  very  dry  powder. 
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The  present  invention  refers  to  important  im- 
provements in  the  armed  rotating  turrets  for 
aircraft. 

An  important  problem  referring  to  the  achieve- 
ment of  armed  rotating  turrets  for  aircraft  is  the 
problem  of  the  weapon's  suspension.  Another 
fundamental  problem  concerns  the  means  for 
rotating  the  turret,  both  problems  completing 
each  other. 

According  to  the  invention  the  system  of  the 
weapons  mounting  comprises:  a  bolster  substan- 
tially arranged  on  a  diameter  of  the  annular  ro- 
tating structure,  the  weapon  itself  being  mounted 
on  a  drum,  which,  besides  allowing  the  training 
of  the  weapon  in  the  vertical  sector,  secures  a 
very  good  ammunition  feed,  because  the  weapon 
swings  around  an  axis  passing  through  the  geo- 
metric center  of  the  feeding  aperture. 

Another  feature  of  the  invention  consists  in 
this,  that  the  outside  fixed  counter-ring  associ- 
ated with  the  inner  moving  ring  is  provided  with 
rolling  means  corresponding  to  properly  shaped 
surfaces  in  the  inner  ring,  so  as  to  reduce  as 
much  as  possible  the  overall  thickness  of  the  two 
rings  width. 

According  to  the  invention  the  rotation  of  the 
turret  and  of  the  weapon  or  weapons  mounted 
in  it,  is  of>erated  by  means  of  a  hand-wheel  car- 
ried on  a  swinging  support,  said  hand-wheel  be- 
ing connected  by  means  of  a  geared  transmission 
to  a  rack  or  anything  similar. 

Pz-eferably  a  single  controlling  means  is  pro- 
vided for  operating  both  the  brandishing  of  the 
weapon  and  the  rotation  of  the  turret.  The 
above  stated  feature  and  other  more,  will  be  more 
particularly  specified  in  relation  to  the  attached 
drawing,  given,  by  all  means,  only  as  an  examplo 
declared  limiting  in  no  way  the  range  of  the 
invention. 

Fig.  1  shows  the  turret  in  a  perspective  view, 
partially  stripped  of  its  shroud  to  show  the  main 
parts  concerning  the  invention; 

Fig.  2  is  a  perspective  projection  of  a  part  of 
the  annular  structure; 

Fig.  3  is  a  partial  perspective  view  of  the  dia- 
metral bolster  carrying  the  drum; 
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Fig.  4  shows  the  weapons  mounting  on  a  larger 
scale  and  in  side-elevation; 

Fig.  5  is  a  cross-section,  on  a  larger  scale, 
along  line  5 — 5  of  Fig.  4. 

Referring  to  Fig.  1,  the  outer  fixed  ring  is 
shown  in  I,  and  in  2  the  inner  rotating  ring 
coupled  to  the  latter.  3  is  the  diametral  bolster 
carrying  weapon  4  through  a  drum  5,  in  a  man- 
ner which  will  be  disclosed  further  on.  6  is  a 
member  for  balancing  the  aerodynamic  thrust  as 
per  another  patent  of  the  same  authors. 

Fig.  2  shows  the  details  of  the  annular  struc- 
ture: the  fixed  outer-ring  I  carries  on  its  upper 
edge  7,  at  usual  distances,  a  number  of  rollers 
pivoted  in  9,  against  which  runs  the  zone  (0, 
of  the  movable  ring  2.  Another  series  of  rollers 
II,  is  pivoted  in  12  to  the  central  part  13  of  the 
fixed  ring,  said  rollers  being  mounted  at  right 
angles  to  the  first  rollers  so  that  the  moving  ring 
2  may  come  to  bear  rotatably  on  said  rollers  I  ( , 
by  means  of  the  projection  14.  This  secures  a 
very  good  mounting,  allowing  the  free  motion  of 
the  inside  ring.  This  latter  ring  carries  the 
weapon's  mounting  3,  which  provides  the  seat 
1 5  for  drum  5,  solid  with  the  weapon.  Said  drum 
(  compare  Figs.  4  and  5)  is  mounted  on  seat  15 
by  means  of  ball-races  iS,  whose  outer  rings  17 
are  fixed  by  means  of  screws  10  to  the  weapon's 
mounting  or  bolster  3.  One  end  of  said  drum 
has  an  annular  cover  (9,  to  which  is  secured  the 
feeding  device  29  for  the  weapon,  the  feeding 
being  achieved  along  the  axis  of  the  drum. 

The  other  end  has  a  cover  21,  provided  with 
an  aperture  22  for  the  discharge.  On  cover  19 
is  bolted  a  gear-ring  23,  meshing  with  toothed 
sector  24,  operating  the  balancing  member  6  in 
synchroni.sm  with  rhe  movements  of  weapon  4. 
25  is  an  electric-detent  according  to  another 
patent  of  same  date  of  the  authors. 

Drum  5  carried  webs  26  for  swinging  the 
brandishing  system. 

The  details  in  construction  and  of  application 
may  vary  materially  without  exceeding  the  lim- 
its of  the  invention. 
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This  invention  relates  to  carburation  devices 
for  internal  combustion  engines  and  more  par- 
ticularly to  such  devices  comprising  a  carburettor 
and  an  enrichment  and  pick-up  means,  which 
latter  is  adapted  to  come  into  action  automati- 
cally as  a  function  of  the  suction  prevailing  in 
the  intake  pipe,  more  especially  downstream  of 
the  throttle  valve  for  the  introduction  of  addi- 
tional fuel  into  the  said  pipe  during  the  pick-up 
period  and  the  increase  of  the  proportion  of 
fuel  when  the  pressure  prevailing  in  the  p;pe 
exceeds  a  certain  value,  and  has  for  its  principal 
object  so  to  make  such  devices  that  their  opera- 
tion is  rendered  more  rational  and,  in  a  general 
manner,  that  they  respond,  better  then  hitherto, 
to  the  various  desiderata  of  practice. 

In  accordance  with  the  main  feature  of  the  in- 
vention, a  permanent  and  calibrated  communi- 
cation is  established  between  the  source  of  fuel 
supply  for  the  enrichment  and  pick-up  means 
and  the  conduit  by  which  this  fuel  is  delivered 
to  the  Intake  pipe  of  the  engine. 

As  a  further  feature  the  invention  con.sists  in 
so  constituting  the  enrichment  and  pick-up 
means  that  the  delivery  valve  (which  previously 
has  been  proposed  to  be  utilised  therewith)  can 
be  omitted,  by  providing  in  the  delivery  conduit 
of  these  means  a  chamber  which  is  located,  by 
preference,  below  the  constant  level  of  the  car- 
burettor and  which  is  made  to  communicate  with 
the  said  means  by  at  least  one  calibrated  orifice. 

As  a  still  further  feature  the  invention  consists 
in  making  the  delivery  conduit  of  the  enrichment 
and  pick-up  means  open  into  the  principal  noz:;le 
system  so  that  the  impulse  given  to  the  supple- 
mentary fuel  at  the  time  of  the  pick-up  tends  to 
increase  the  delivery  from  the  calibrated  device 
of  the  principal  nozzle. 

According  to  another  feature,  the  invention 
consists  in  making  the  delivery  conduit  of  the 
enrichment  and  pick-up  means  communicate 
with  the  principal  nozzle  system  so  that  the  addi- 
tional fuel  can  also  be  introduced  by  the  conduit 
termed  "slow-running"  into  the  intake  pipe  of 
the  engine. 

Yet  another  feature  of  the  invention  consists 
in  disposing  in  the  walls  of  the  body  of  the  ca'-- 
burettor,  upstream  of  the  throttle,  grooves  adapt- 
ed to  prevent  the  flow  of  the  fuel  along  the  walls 
of  the  said  body  towards  the  intake  pipe  of  the 
engine. 

In  order  that  the  invention  may  be  better  un- 
derstood, it  will  now  be  described  with  reference 
to  the  accompanying  drawings,  which  are  given 
by  way  of  example  and  in  which: 

Fig.  1  shows,  in  diagrammatic  vertical  section, 
a  carburettor  provided  with  an  enrichment  and 
pick-up  device  opening  by  a  distinct  orifice  into 
the  venturi  of  the  carburettor,  this  device  being 
constructed  according  to  the  invention. 


Fig.  2  shows,  similarly,  a  similar  device  but 
which  is  so  arranged,  according  to  the  invention, 
that  its  delivery  valve  can  be  omitted. 
Fig.  3  shows,  similarly,  a  similar  device  but 

5  which  opens  into  the  principal  nozzle  system  of 
the  carburettor. 

Fig.  4  shows,  similarly,  a  modification  of  the 
device  shown  in  Fig.  3. 
According  to  the  drawings,  the  carburettor 

10  proper  is  constituted  in  any  suitable  manner  and 
for  example  as  shown  diagrammatically  in  Fig.  1, 
by  a  body  I,  a  regulating  or  throttle  valve  2,  a 
principal  spraying  well  3  which  discharges  into 
the  venturi  by  apertures  4.    Into  this  well  there 

15  dips  axially  a  perforated  tube  5,  terminated  by 
a  calibrated  orifice  6.  In  this  well  there  is  also 
provided  a  calibrated  orifice  7  which  limits  the 
delivery  of  fuel  flowing  towards  the  principal 
nozzle  system.    This  calibrated  orifice  7  com- 

20  municates  by  a  conduit  8  with  the  constant  level 
chamber  or  any  other  feeding  device  adapted 
to  replace  this  constant  level  (none  of  these  de- 
vices, which  are  well  known,  has.  hov/ever,  been 
shown  on  the  drawings) .    The  conduit  8  also 

25  feeds  a  chamber  9  separated  from  a  chamber 
10  by  a  diaphragm  II.  This  diaphragm  is  sub- 
jected to  two  contrary  influences,  that  of  a  spriner 
12  which  tends  to  displace  it  towards  the  left  of 
each  of  the  Figs.  1  to  4  and  that  of  the  suction 

30  prevailing  downstream  of  the  regulating  valve  2 
and  which  acts  in  the  chamber  10  through  the 
conduit  13  by  having  a  tendency  to  displace  the 
diaphragm  1 1  towards  the  right. 
To  this  diaphragm  M,  which  can  be  simple  or 

35  multiple,  is  connected  a  valve  14  v/hich  rests 
on  its  seating  when  the  diaphragm  is  drawn  to- 
wards the  right.  This  valve  interrupts  the  com- 
munication between  the  chamber  9  and  a  de- 
livery conduit  20  for  fuel,  this  conduit  serving 

40  as  the  housing  for  a  ball  valve  17  and  communi- 
cating by  the  conduit  IS  and  the  calibrated  ori- 
flce  19,  with  the  venturi  of  the  carbu'-ettor.  In 
the  suction  conduit  is  located  a  ball  15  and  a 
step  16  for  example  a  pin,  adapted  to  lim.it  the 

45  movement  of  this  ball. 

The  chamber  S  and  the  delivery  conduit  20 
communicate  d'rectly  and  permanently  by  a  cali- 
brated oriflce  2 1 . 
The  operation  of  the  device  thus  constituted 

.')0  is  the  following.  When  the  suction  falls  below 
a  certain  value  for  which  the  feed  of  the  engine 
requires  a  desired  enrichment,  either  for  the 
pick-up  period  or  for  running  at  heavy  loads, 
the  d'aphragm  1 1  is  displaced  towards  the  left, 

:..")  the  action  of  the  spring  12  then  bpcoming  pre- 
ponderant over  the  act'on  of  the  auction.  When 
the  diaphragm  is  displaced,  the  quantity  of  fuel 
contained  in  the  chamber  9  is  entirely  delivered 
to  the  calibrated  oriflce  19.    When  its  position 

(i!)  is  stabilised  towards  the  left  of  Fig.  1,  the  valve 
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14  permits  the  direct  passage,  by  the  raising  of 
tlie  two  balls  15  and  17,  of  the  fuel  from  the 
conduit  8  up  to  the  venturi  of  the  carburettor. 
This  supplementary  feeding  is  assured  by  the 
suction  which  exists  in  the  venturi  of  the  car- 
burettor opposite  the  orifice  19.  The  enrichment 
and  pick-up  delivery  is  then  determined  by  the 
dimension  of  the  calibrated  orifice  19  and  it  is 
found  that  in  order  to  assure  a  good  operation 
during  these  enrichment  and  pick-up  periods,  the 
section  of  this  orifice  1 9  must  be  relatively  large. 

In  consequence,  the  volume  of  fuel,  delivered  at 
heavy  loads  of  the  engine,  is  determined  by  the 
section  of  the  calibrated  orifices  7  and  19.  V/hen 
the  load  is  reduced,  which  necessitates  a  partial 
closing  of  the  regulating  valve  2,  the  action  of  the 
suction  becomes  preponderant  over  that  of  the 
spring  12,  the  diaphragm  II  moves  towards  the 
right  and  the  valve  14  obturates  the  direct  com- 
munication between  the  chamber  9  and  the  de- 
livery conduit  20. 

At  this  moment,  if  calibrating  device  1  alone 
delivered  fuel,  the  quantity  delivered  would  be 
insufficient  and  the  mixture  would  be  too  poor. 

It  therefore  is  necessary  for  the  orifice  )9  to 
deliver,  under  the  action  of  the  suction  v.hich 
prevails  in  the  venturi,  to  obtain  a  suitable  rich- 
ness in  the  case  where  the  regulating  valve  2  is 
partially  closed.  For  this  reason  there  is  pro- 
vided the  calibrated  orifice  21  for  making  the 
chamber  9  and  the  delivery  conduit  20  communi- 
cate directly.  Consequently,  at  the  partial  open- 
ings of  the  valve  2,  the  delivery  of  the  fuel  is  de- 
termined by  the  calibrated  orifices  7  and  21, 
v/hilst  at  heavy  loads  and  at  pick-up  periods  the 
delivery  is  determined  by  the  calibrated  orifices  7 
and  19.  This  arrangement,  to  give  the  best  re- 
sults, permits  the  choice  of  the  best  values  for 
the  orifices  1 9  and  2 1  to  adapt  them  to  the  pick-up 
and  enrichment  periods  and  to  the  periods  of 
normal  utilisation. 

Pig.  2  shows  a  similar  device  but  which  is  so  ar- 
ranged that  the  ball  or  the  valve  1 7  located  in  the 
delivery  conduit  20  can  be  omitted.  To  this  end 
there  is  made  to  intervene  a  chamber  22  situated, 
preferably,  below  the  constant  level  N — N  of  the 
carburettor  and  communicating  with  the  venturi, 
for  example  by  a  conduit  18  and  an  orifice  19. 
This  chamber  22  communicates  with  the  pick-up 
device  downstream  of  the  valve  14  by  a  calibrated 
orifice  23.  At  the  moment  when  the  spring  12 
expands,  producing  the  injection  of  fuel,  the  ball 
or  the  valve  15  located  in  the  suction  conduit  is 
applied  on  its  seating  and  the  fuel  contained  in 
the  chamber  9  is  sent  through  the  chamber  22 
and  the  conduit  18  into  the  venturi  of  the  car- 
burettor. 

On  the  contrary,  v/hen  under  the  action  of  the 
suction  the  diaphragm  1 1  moves  towards  the 
right,  a  double  suction  takes  place;  on  the  one 
hand,  the  ball  or  the  valve  15  rises  to  allow  the 
passage  of  the  fuel  contained  in  the  conduit  8 
and,  on  the  other  hand,  the  fuel  contained  in  the 
conduit  18  and  the  chamber  22  is  re-aspired  by 
the  movement  of  the  diaphragm. 

The  calibrated  orifice  23  allows  the  reduction 
of  this  suction  and  the  volume  of  the  chamber  22 
is  such  that  the  diaphragm  1 1  has  completely  re- 
.sumed  its  position  before  the  fuel  contained  in 
this  chamber  is  aspired,  so  that,  in  no  case  air  can 
enter  the  chamber  9. 

Moreover,  as  in  Pig.  1,  the  chamber  9  con- 
stantly communicates  directly  through  the  cali- 


brated orifice  21  with  the  delivery  conduit  18  so, 
that,  as  soon  as  the  pump  has  terminated  its 
movement,  the  constant  level  N — N  is  re-estab- 
lished in  the  chamber  22  which  always  has  a  cer- 

5  tain  volume  of  fuel  which  prevents,  in  all  cases, 
the  pump  being  able  to  take  up  air  through  the 
delivery  conduit  18.  The  function  of  this  cali- 
brated orifice  21  is  exactly  the  same  is  in  the 
case  of  the  device  shown  in  Pig.  1. 

10  Pig.  3  shows  a  device  similar  to  that  of  Pig.  2, 
but  in  which  the  delivery  takes  place  through  a 
conduit  24  into  the  principal  nozzle  system  of  the 
carburettor,  downstream  of  the  calibrated  orifice 
7.   In  this  case  the  calibrated  orifice  23  is  located 

1, ->  in  the  conduit  24  which  connects  the  diaphragm 

pump  and  the  nozzle  system.  The  chamber  22, 
situated  below  the  constant  level  N — N,  is  con- 
stituted by  the  weU  3  of  the  principal  nozzle  sys- 
tem. The  operation  of  the  pump  and  the  func- 
20  tion  of  the  calibrated  orifice  2 1  obviously  remain 
the  same  as  these  indicated  above. 

In  Pig.  3  there  have  also  been  shown  grooves  28 
which  are  provided  in  the  interior  surface  of  the 
body  I  of  the  carburettor,  downstream  of  the  reg- 

2. -,  ulating  or  throttle  valve.   These  grooves  have  the 

following  function.  When  the  ignition  circuit  of 
the  engine  is  interrupted  for  example,  whilst  the 
valve  2  is  closed,  the  suction  prevailing  in  the  con- 
duit 13  suddenly  falls  to  a  very  low  value,  the 

.-JO  spring  18  expands  and  a  certain  quantity  of  fuel 
is  delivered  towards  the  intake  pipe  of  the  engine, 
which  causes  the  local  level  in  the  well  3  to  rise, 
with  the  risk  that  the  fuel  will  overflow  through 
the  apertures  4.   This  fuel  is,  however,  delivered 

-  without  violence  and  flows  along  the  walls  of  the 
body  1  finally  to  attain  the  intake  pipe  and  the 
engine,  which  interferes  with  the  re-starting  of 
this  latter.  By  the  provision  of  these  grooves  28, 
the  delivered  fuel  is  retained  by  these  latter  and 

40  does  not  descend  as  long  as  the  engine  is  stopped. 
If  the  engine  is  re-started  and  if  the  throttle 
valve  2  is  opened,  the  current  of  air  produced  car- 
ries along  the  fuel  which  is  retained  in  these 
grooves  towards  the  engine. 

I.-,  It  is  also  seen  in  Fig.  3  that  the  conduit  24  is 
slightly  inclined  with  respect  to  the  horizontal. 
This  has  for  its  object  to  produce  at  the  position 
of  the  outlet  of  the  conduit  24  into  the  feed  sys- 
tem of  the  principal  nozzle,  a  rather  considerable 

50  current  of  liquid  which  augments  the  delivery  of 
the  calibrating  device  7  and,  in  consequence, 
facilitates  its  prim.ing,  which  is  generally  rather 
difficult  from  the  fact  that,  at  the  moment  of  the 
fuel  injection,  only  very  little  suction  is  available 

.- -,  opposite  the  apertures  4. 

Fig.  4  shows  the  same  device  as  that  of  Pig.  3 
but  for  which  a  conduit  25  permits  some  fuel  be- 
ing taken  from  the  conduit  24,  to  be  sent  through 
the  calibrating  device  26  from  which  it  is  drawn 
by  the  current  of  air  aspired  through  the  orifice 
27.  The  emulsion  of  fuel  thus  formed  serves  to 
feed  the  "idling"  and  opens  into  the  intake  pipe. 

The  advantage  of  this  device  is  that  the  injec- 
tion of  fuel,  produced  by  the  pump,  gives  rise  not 
only  to  an  increase  of  delivery  of  the  calibratinsr 
device  but  also  allows  a  certain  quantity  of  this 
fuel  to  be  discharged  by  the  conduit  25  and  the 
calibrated  orifice  2C,  in  order  to  arrive  with  rapid- 
ity into  the  intake  pipe  of  the  engine. 

The  invention  is  not  limited  to  the  precise  forms 
or  details  of  construction  described,  as  these  may 
be  varied  to  suit  particular  cases. 
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The  present  invention  relates  to  a  device  which 
is  adapted  to  be  mounted  quickly  on  a  typewriter 
and  which  consists,  in  principle,  of  an  inking 
ribbon  which  is  stretclied,  along  the  typing  line 
of  the  typewriter,  behind  the  sheet  of  paper  on  5 
which  the  ribbon  copy  is  made. 

It  is  thus  possible  to  obtain  two  copies  of  the 
typewritten  text,  viz.:  a  copy  which  is  normally 
legible,  on  the  front  face  of  a  sheet  of  paper  inter- 
posed between  the  auxiliary  ribbon  and  the  platen  10 
of  the  typewriter,  and  another  copy  which  13 
legible  by  transparency,  on  the  rear  face  of  an- 
other sheet  of  paper  interposed  between  the  aux- 
iliary ribbon  and  the  sheet  of  paper  on  which  the 
normal  ribbon  copy  is  made.  If  it  is  not  desired  to  15 
obtain  this  second  copy,  it  suffices  to  cover  the 
corresponding  face  of  the  auxiliary  ribbon  with 
a  protecting  strip  stretched  against  said  face. 

Just  like  the  normal  ribbon  of  the  typev/riter, 
the  auxiliary  ribbon  gradually  unwinds  from  a  20 
bobbin  located  on  one  side  of  the  carriage  of  the 
machine  and  rewinds  on  another  bobbin  located 
on  the  opposite  side.  As  for  the  normal  ribbon, 
when  the  auxiliary  ribbon  has  completely  passed 
from  one  bobbin  to  the  other,  the  drive  is  re-  ^.'j 
versed  so  that  said  auxiliary  ribbon  rewinds  on 
the  bobbin  it  has  just  left. 

For  actuating  the  auxiliary  ribbon,  use  is  made, 
according  to  the  invention,  of  the  return  move- 
ment of  the  carriage  of  the  typewriter. 

The  accompanying  drawing  shows,  by  way  of 
example,  two  embodiments  of  the  object  of  the 
invention.  In  said  drawing : 

Figs.  1  to  6  relates  to  the  first  embodiment. 

Pig.  1  is  a  diagrammatical  partial  front  view.  •'<•"> 

Fig.  2  is  a  corresponding  side  view. 

Fig.  3  is  a  partial  plan  view. 

Fig.  4  is  a  section,  on  a  larger  scale,  through 
the  axis  of  a  bobbin  carrier  case. 

Fig.  5  shows  the  details  of  the  mechanism  for  40 
driving  the  auxiliary  ribbon. 

Fig.  6  shows  a  part  of  the  members  illustrated 
in  Fig.  2,  but  in  another  position  than  in  this 
figure. 

Figs.  7  and  8  relate  to  the  second  embodiment.  4.5 

Fig.  7  is  a  partial  view,  on  a  large  scale,  in 
vertical  section  through  the  axis. 

Fig.  8  is  a  transverse  section  through  the  actu- 
ating members. 

The  two  bobbins  which  serve  for  winding  the  50 
auxiliary  inking  ribbon  are  arranged  in  cases  2 
and  2'  at  both  ends  of  the  platen  4  and  in  front 
of  same,  said  cases  being  fixed  by  welding  or 
other  means  on  supporting  arms  3.  3'  respectively 
(Pigs.  2  and  3).   The  supporting  arms  3  and  3'  55 


extend  in  a  curved  shape  adapted  to  the  space 
conditions  above  the  platen  4,  and  are  pivotally 
mounted  respectively  in  a  journal  hole  5  provided 
in  a  part  6  of  the  carriage,  which  part  can  be 
used  at  the  same  time  as  a  support  for  the  arms. 
The  two  supporting  arms  3,  3'  are  connected  to- 
gether to  form  a  stirrup  by  a  bar  8  by  means  of 
the  bobbin  carrier  cases  2,  2'  and  of  plates  7  fixed 
on  said  cases. 

As  shown  in  Fig.  4,  each  of  the  bobbin  carrier 
cases  not  only  contains  the  bobbin  10  fixed  on 
the  shaft  9,  but  also  the  driving  mechanism  effect- 
ing the  winding  of  the  auxiliary  inking  ribbon  1 1 , 
and  the  members  for  making  the  drive  inopera- 
tive and  releasing  the  bobbin  so  that  the  latter 
can  rotate  freely  during  the  unwinding,  and  fin- 
ally the  adjustable  supports  for  the  protecting 
strip.  A  M^heel  12  provided  with  teeth  forming  a 
ratchet  is  fixed  at  the  inner  end  of  the  shaft  9. 
Above  said  wheel  is  located  a  thin  disc  13  which 
is  rotatably  mounted  on  the  shaft  9  and  which  is 
adapted  to  be  locked  in  two  positions  reached  by 
rotation.  Below  the  ratchet  wheel  1 2  is  located  a 
second  rotatable  disc  14  which  is  supported  by 
means  of  a  ball  bearing  on  the  bottom  of  the 
case  2  and  is  secured  to  a  pivoting  radial  arm  15 
placed  outside  the  case.  Between  the  disc  14  and 
the  bottom  of  the  case  is  placed  a  tensioned 
spiral  spring  16,  the  inner  end  of  which  is  an- 
chored in  the  bottom  of  the  ca.se,  but  the  outer 
end  of  which  passes  through  a  hole  17  provided 
in  the  lower  disc  14  and  bears  with  a  certain 
pressure  against  a  stop  18  on  the  upper  disc  13. 
The  feed  pawl  19  is  mounted  on  the  top  of  the 
disc  14.  and  the  stop  pawl  20  on  the  underside 
of  the  disc  13  (Fig.  5) .  These  two  pawls  are  pro- 
vided with  wedge-shaped  points  and  resilient 
arms,  so  that  they  can  be  brought  out  of  engage- 
ment with  the  stops.  The  disc  14  is  further 
provided  with  an  arcuate  .slot  21  through  which 
an  abutment  finger  22,  fixed  to  the  bottom  of  the 
case,  projects  to  the  height  of  the  stop  pawl  20. 

In  Pig.  5,  the  two  discs  13  and  14  are  shown 
in  the  positions  they  occupy  one  above  the  other 
when  they  are  inoperative  but  ready  to  operate. 
The  disc  13  is  fixed  in  its  position  shown  by 
means  of  a  spring  (not  shown)  which  is  fixed 
to  the  bobbin  carrier  case  and  bears  against  the 
left  flank  of  the  tooth-shaped  projection  23.  The 
point  of  the  feed  pawl  19  bears  against  an  abut- 
ment 24  fixed  to  the  under  face  of  the  disc  13. 
The  drive  (feed)  of  the  ratchet  wheel  12  is  ob- 
tained by  the  pivoting  of  the  arm  15  in  the  direc- 
tion of  the  arrow  a  (Fig.  5).  The  disc  14  is  ro- 
tated and  continues  to  tension  the  spring  16.  The 
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point  of  the  feed  pawl  19  immediately  escapes 
by  sliding  from  the  abutment  24  and  comes  Into 
engagement  with  a  tooth  of  the  ratchet  wheel 
12,  so  that  said  wheel  12  and  consequently  the 
shaft  9  of  the  auxiliary  ribbon  bobbin  are  ro- 
tated. This  movement  of  the  pivoting  arm  15 
is  imparted,  according  to  the  invention,  by  the 
longitudinal  movement  of  the  carriage  carrying 
the  platen  4.  For  this  purpose,  for  each  bobbin 
carrier  case  and  for  actuating  each  pivoting  arm 
15  and  15',  there  is  provided  an  actuating  bar 
25,  25'  fixed  on  the  stationary  frame  of  the  type- 
writer in  such  a  position  that  its  inner  surface 
26  or  26'  is  swept,  each  time  the  carriage  is 
pushed  back  and  consequently  at  each  change  of 
line,  by  the  pivoting  arm  of  the  engaged  driving 
mechanism.  The  actuating  surfaces  26,  26'  be- 
come inclined  (as  shown  in  the  plan  view  of  Pig. 
3)  in  the  direction  in  which  the  carriage  is 
pushed,  consequently  from  left  to  right,  towards 
the  platen  4.  Owing  to  this,  one  of  them  (the 
actuating  surface  26,  in  the  case  of  Figs.  1  to  3) 
imparts  to  the  engaged  pivoting  arm  1 5,  a  swing- 
ing movement  towards  the  platen  (in  the  direc- 
tion of  the  arrow  a,  in  Fig.  5) ,  whereas  the  other 
pivoting  arm  15',  which  belongs  to  the  disengaged 
driving  mechanism,  passes  in  front  of  the  outer 
side  of  the  actuating  bar  25'  and  is  not  actuated. 
As  soon  as  the  actuated  pivoting  arm  15  has 
passed  the  actuating  bar  25,  it  is  retracted,  to- 
gether with  the  disc  14,  by  the  tensioned  spring 
16,  to  the  inoperative  position  (medial  position 
shown  in  Fig.  6),  so  that  it  travels,  during  the 
movement  of  the  carriage,  while  the  immediately 
following  line  is  written,  on  the  outer  side  of  the 
bar  25  from  right  to  left,  as  shown  in  chain  dotted 
lines  in  Fig.  2.  The  pointed  end  of  the  bars  25, 
25',  where  the  pivoting  arm  actuated,  15  or  15', 
engages  the  inner  actuating  surface  26  or  26', 
is  resiliently  connected  to  the  other  part  of  the 
bar  so  that  the  point  can  escape  from  the  pivoting 
arm  15  or  (5'  which  is  returning  on  the  outer 
side  of  the  bar. 

The  actuating  mechanism  of  the  bobbin  is  of 
course  always  disengaged  on  one  of  the  sides  of 
the  platen  (on  the  right  hand  side  according  to 
Figs.  1  and  3).  In  order  to  disengage  the  actu- 
ating mechanism,  the  disc  1 3  is  rotated  by  means 
of  the  knob  27  in  the  direction  of  the  arrow  b 
(Fig.  5)  until  the  spring  referred  to  above,  which 
is  fixed  to  the  case  of  the  bobbin,  engages  behind 
the  right  flank  of  the  projection  23.  At  the  end 
of  this  rotary  movement,  the  conical  surface 
formed  at  the  tip  of  the  stop  pawl  20  engages  the 
abutment  finger  22  fixed  to  the  bottom  of  the 
case,  so  that  the  pawl  20  is  brought  out  of  en- 
gagement with  the  teeth  of  the  ratchet.  Owing 
to  the  tension  of  the  spring  16,  its  end  follows 
the  stop  IB.  The  disc  14  together  with  the  pivot- 
ing arm  1 5  consequently  follow  the  rotary  move- 
ment of  the  disc  13,  so  that  the  feed  pawl  19 
does  not  leave  the  abutment  24  and  therefore 
remains  disengaged,  while  the  pivoting  arm  15 
swings  from  the  medial  position  (shown  in  Fig. 
5)  in  the  opposite  direction  to  the  arrow  a,  and 
consequently  even  when  the  carriage  is  pushed 
from  left  to  right,  it  passes  in  front  of  the  outer 
side  of  the  bar  25  without  being  actuated. 

According  to  the  invention,  all  the  members 
serving  to  guide  the  auxiliary  inking  ribbon  1 1 , 
from  the  bobbins  to  the  typing  line  and  along 
same,  and  also  the  adjustable  supports  36,  36' 
for  the  protecting  strip  20  which,  in  the  example 
shown,  is  stretched  in  front  of  the  auxiliary  ink- 
ing ribbon,  are  also  supported  by  the  bobbin  car- 


rier cases  2,  2'.  The  arcuate  ribbon  guide  plate 
31,  the  lower  end  of  which  is  provided,  in  the 
usual  manner,  with  an  oblique  slit  32  for  chang- 
ing the  direction  of  the  ribbon,  is  fixed  by  mean.^ 

5  of  a  brace  33  to  the  bobbin  carrier  case  2.  The 
outer  side  of  said  plate  31  is  provided,  at  both 
ends,  with  bar-shaped  extensions  24,  35  and  acts 
as  a  guide  for  the  likewise  arcuate  support  36  of 
the  protecting  strip  29.    Said  support  36  is  of 

10  channel  cross-section  and  engages,  by  means  of 
a  rounded  projection  37,  in  a  projection  38  of  cor- 
responding shape  formed  in  a  ring  39  which  is 
inserted  around  the  bobbin  in  the  bobbin  car- 
rier case  2  and  which  can  be  rotated,  by  means 

15  of  a  knob  40,  from  a  position  in  which  the  pro- 
tecting strip  fixed  to  the  support  36  covers  the 
auxiliary  inking  ribbon  1 1  (Fig.  2)  to  a  position 
in  which  the  protecting  strip  no  longer  covers 
the  auxiliary  inking  ribbon  (Fig.  6).   The  upper 

■>{)  projection  34  of  the  ribbon  guide  plate  31  carries 
a  small  roller  28  for  guiding  the  auxiliary  inking 
ribbon  1 1  between  the  bobbin  carrier  case  2  and 
the  guide  plate  3 1 . 

The  bobbin  carrier  cases  2,  2'  are  slotted  over 

.>5  a  peripheral  portion  41,  41'  located  at  the  top, 
so  that  a  very  visible  mark  which  is  on  the  aux- 
iliary inking  ribbon  1 1  shall  appear  in  this  slot 
when  the  drive  of  the  bobbins  is  to  be  reversed  by 
means  of  the  knobs  27,  27'. 

3^  It  is  clearly  apparent  from  the  foregoing  de- 
scription that  all  the  component  members  of  this 
auxiliary  inking  ribbon  device  may  be  manufac- 
tured and  mounted  in  the  same  shape  and  with 
the  same  dimensions  for  all  models  of  typewrit - 

35  ers.  Only  the  wire  supporting  arms  3.  3'  which 
can  be  readily  shaped  and  the  very  simple  sup- 
ports 42,  42'  provided  for  the  actuating  bars  25, 
25'  have  to  be  shaped  and  calculated  in  each 
case  so  as  to  adapt  them  to  the  model  of  type- 

*0  writer  in  question.  The  supporting  arms  3.  3' 
with  the  bobbin  carrier  cases  2,  2'  which  are 
fixed  thereto  are  connected  by  a  bar  8,  the  length 
of  which  corresponds  to  the  model  of  typewriter, 
to  form  a  stirrup  which  can  then  be  fitted  on  the 

■^'^  typewriter,  and  subsequently  removed  without 
difficulty,  as  a  support  for  the  whole  auxiliary 
inking  ribbon  device,  by  simply  hooking  the  re- 
silient ends  of  the  supporting  arms  in  the  pre- 
viously  drilled  journal  holes  5.  In  order  to  fa- 
cilitate the  insertion  of  the  auxiliary  inking  rib- 
bon between  two  sheets  of  paper,  the  stirrup  can 
be  swung  downwards  in  the  journal  holes  and 
completely  folded  down  in  case  the  auxiliary 

^-  inking  ribbon  is  not  being  used. 

According  to  Figs.  7  and  8,  the  device  accord- 
ing to  the  invention  comprises  two  boxes  101. 
102  connected  together  by  a  tube  (03.  The  boxes 
fOI  and  102  each  carry  a  lug  104  (Fig.  8>  form- 
inp  a  hook  at  its  free  end.  The  lugs  104  are 
intended  to  hook  on  to  a  rod  A  with  which  is  pro- 
vided, behind  the  platen,  the  type  of  typewriter 
for  which  the  device  such  as  it  is  illustrated  is 
intended.   This  method  of  fixing  enables  the  de- 

gg  vice  to  be  lifted  readily,  for  changing  the  sheets 
on  the  machine,  by  simply  swinging  it  about  the 
rod  A.  It  is  obvious  that  the  method  of  fixing 
should  and  can  be  appropriate,  in  the  same  con- 
nection, for  each  type  of  typewriter  to  which  it 

70  is  desired  to  apply  the  device. 

Tiie  box  101  contains  a  plate  106  which  is  in- 
tegral with  a  hollow  mandrel  107  on  which  one 
of  the  bobbins  C  is  fitted.  The  plate  106  is  kept 
in  its  housing  by  a  ring  108  that  allows  it  to  ro- 

75  tate.   It  is  secured  to  the  bobbin  C  by  a  projec- 
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tiou  (OD.  The  bobbin  is  kept  on  its  mandrel  by 
a  knurled  nut  110. 

The  box  (02  also  contains  a  plate  106'  which 
is  integral  with  a  hollow  mandrel  107'  for  the 
other  bobbin  C.  The  plate  106'  is  kept  in  its 
housing  by  a  ring  108'  in  such  a  manner  that  it 
can  rotate.  The  knurled  nut  110'  keeps  the 
bobbin  C  on  its  mandrel. 

Between  the  plate  106'  and  the  bottom  of  the 
box  102  is  arranged  a  ratchet  wheel  1(1,  on  the 
hub  of  which  is  loosely  mounted  a  washer  ((2. 
Said  washer  carries  a  pawl  ((3  which  is  held  in 
engagement  with  the  ratchet  by  a  spring  ((4. 
The  washer  ((2  is  itself  connected  to  the  box 
102  by  a  spiral  retracting  spring  ((5  (Fig.  8). 
Said  box  is  provided  with  a  radial  arm  ((6  pro- 
jecting from  the  box  through  an  appropriate 
opening  ( ( 7  that  enables  it  to  oscillate  through 
a  certain  angle.  A  jaw  ( (8  is  pivoted  at  1(6'  to 
the  arm  1 1 6  in  such  a  manner  as  only  to  move 
same  when  said  jaw  is  subjected  to  a  push.  Said 
jaw  carries  a  roller  119  on  a  longitudinal  spin- 
dle. The  roller  1  ( 9  is  adapted  to  co-operate  with 
a  ramp,  not  shown,  provided  on  a  fixed  part  of 
the  typewriter,  on  the  right  hand  side  thereof. 
Said  ramp  exerts  a  push  on  the  roller  (19,  at 
each  return  movement  of  the  typewriter  car- 
riage, and  consequently  rotates  the  ratchet  (((. 

The  ratchet  ( ( 1  is  slidably  mounted  on  a 
square  part  120'  of  a  shaft  120  which  passes 
through  the  tube  103  and  which  overlaps  on 
either  side  of  the  bobbins  C,  C.  Said  shaft  can 
be  moved  longitudinally,  a  distance  limited  by 
,  the  abutment,  against  the  mandrels  107,  107',  by 
I  means  of  knobs  121,  122  it  carries  at  each  of  its 
ends.    The  shaft  120  is  further  provided,  to- 


wards the  box  101,  with  a  square  part  120"  which 
is  adapted  to  engage  with  a  similar  shaped  part 
of  the  perforation  of  the  mandrel  (07. 
In  the  position  shown  in  Fig.  7,  the  shaft  (20 

J  is  completely  pushed  towards  the  right.  It.s 
square  part  (20',  which  is  constantly  connected  to 
the  ratchet  ( ( ( ,  is  furthermore  engaged  in  a  simi- 
lar shaped  part  of  the  perforation  of  the  man- 
drel (OT.  On  the  contrary,  the  square  part  (20" 

10  is  completely  disengaged  from  the  mandrel  (07. 
It  is  therefore  the  mandrel  (07'  which  is  in  this 
case  actuated  at  each  actuation  of  the  arm  ((6, 
and  the  auxiliary  ribbon  D  is  wound  on  the  bob- 
bin C.  If,  on  the  contrary,  the  rod  (20  has  been 
pushed  completely  towards  the  left,  it  still  re- 
mains connected  to  the  ratchet  ( ( ( ,  but  is  no 
longer  connected  to  the  mandrel  (07',  whereas 
it  is  connected  to  the  mandrel  (07.  In  this  case 
it  is  the  bobbin  C  which  is  actuated  and  on  which 

20  the  ribbon  winds. 

At  (23 — 124  there  have  been  shown  the  guides 
on  which  the  auxiliary  ribbon  changes  direction, 
as  known,  as  it  leaves  and  returns  to  the  bobbins. 
Said  guides  are  provided  at  124  with  projections 

25  which  are  likewise  known  and  which  serve  for 
hooking  the  ends  of  the  protecting  strip  with 
which  the  auxiliary  ribbon  is  covered  when  it  is 
desired  to  obtain  only  one  copy  of  the  typewritten 
text,  as  provided  for  in  the  previous  case. 

30  While  I  have  illustrated  and  described  the  pre- 
ferred forms  of  construction  for  carrying  my  in- 
vention into  effect,  these  are  capable  of  varia- 
tion and  modification,  without  departing  from 
the  spirit  of  the  Invention. 
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The  object  of  the  present  invention  regards 
perfections  brought  to  atomizers  for  liquids  and 
in  special  way  to  the  type  described  in  my  patent 
filed  in  the  Granducate  of  Luxemburg  the  26tli. 
August  1936  having  the  number  22,667.  5 

The  perfections  permit  to  realize  a  mechanical 
atomizer  which  occupies  a  very  little  space  and 
in  which  all  its  organs  are  reunited  in  a  unic 
body  which  is  covered  with  a  cap  so  as  to  form 
an  independent  whole,  which  can  also  carry  or-  lo 
gans  adapted  to  fix  it  to  the  receptacle  contain- 
ing the  liquid  to  be  atomized. 

The  cap  also  serves  to  action  the  pump  and  all 
the  other  organs,  to  keep  them  in  their  places 
and  nioreso  it  has  the  function  to  cover  com-  15 
pletely  and  block  the  mechanism. 

To  realize  this  atomizer  the  following  perfec- 
tions have  been  made: 

The  piston  is  formed  by  an  element  with  a  flat 
head  carrying  a  stopper,  on  the  opposite  end  it  20 
carries  a  head  with  a  diametre  larger  than  the 
piston,  on  which  comes  to  lean  a  spring  which 
actions  the  piston  in  its  return  run  and  does  also 
other  work  which  we  shall  describe  hereafter. 

This  spring  is  wound  around  the  outside  of  the  25 
piston  and  goes  to  collocate  itself  in  a  chamber 
extending  along  the  outer  wall  of  the  cylinder; 
thus  obtaining  a  piston  "commanded  by  a  spring" 
extremely  short  which  occupies  very  little  space, 
although  allowing  the  spring  to  have  all  the  elas-  30 
ticity  and  the  necessary  run,  moreso  this  realiza- 
tion allows  the  piston  to  arrive  right  to  the  bot- 
tom of  the  cylinder  expelling  all  the  air  or  the 
liquid,  and  so  obtaining  the  necessary  and  con- 
stant pression  for  a  good  atomization.  35 

A  cap  covers  the  body  and  the  organs  of  the 
atomizer  and  it  is  mounted  movably  on  the  same 
body. 

A  dispositive  made  by  a  fixed  pivot  a  running 
pivot  or  a  jumping  pivot,  allows  the  cap  to  be  40 
guided,  kept  or  held,  stopped  and  freed,  which 
more  than  keeping  the  organs  of  the  atomizer, 
serves  to  action  the  piston. 

The  spring  bound  aroimd  the  piston  has  the 
work  (more  than  the  work  above  mentioned)  to  45 
make  the  cap  return  always  to  the  same  position 
and  to  allow  the  cap,  when  you  want  to  keep  it  in 
the  closed  position,  fixed  into  the  guiding  and 
stopping  pivot. 

In  order  to  obtain  a  perfect  atomization  I  have  50 
brought  to  the  already  known  atomizer  disposi- 
tive, made  by  an  element  of  helycoidal  channel 
and  by  the  usual  orifice  the  following  perfection : 
the  head  of  the  element  which  carries  the 
helycoidal  channel  has  the  wall  with  the  same  55 


profile  of  the  internal  chamber  of  the  orifice,  but 
carries  a  light  pressing  down  so  as  to  leave  a 
i;pace  of  a  few  tenths  of  millimetre,  to  avoid 
that  this  element  functions  as  a  valve  and  per- 
mitting the  liquid,  to  which  has  been  impressed 
a  speedy  roundabout  movement,  to  exit  from  the 
orifice  perfectly  centred  and  in  equilibrium,  reg- 
ulating in  this  way  a  perfect  and  uniform  exit  of 
the  liquid  which  mixes  itself  thus  with  the  at- 
mosphere in  the  most  regular  conditions  to  obtain 
a  very  good  atomization. 

From  the  enclosed  drawing  the  different  char- 
acteristics will  result  in  a  novelty  of  construction, 
of  a  combination  of  the  different  pieces  of  the 
atomizer. 

Figure  No.  1  is  a  view  in  section  of  an  atomizer 
through  the  axile  of  the  piston  and  that  of  the 
chamber  of  atomization. 

Figure  2  is  an  external  view  of  an  atomizer 
figuring  a  partial  action  of  the  dispositive  which 
assures  the  guide  and  the  stop  of  the  cap  in  the 
working  position. 

Figure  3  is  the  same  view  but  presents  the  cap 
blocked. 

Figure  4  is  an  external  view  of  the  atomizer 
the  dispositive  side  of  the  guide  and  blockade  of 
the  atomizer  in  the  normal  position  of  working. 

Figure  5  is  the  same  view  in  the  position  of  the 
blockade  of  the  cap  and  therefore  of  the  piston. 

Figure  6  is  a  view  in  section  through  the  axile 
of  the  piston  of  an  atomizer  in  which  the  piston 
and  the  atomizing  chamber  notwithstanding  the 
cap  are  disposed  horizontally. 

Figure  7  is  a  view  in  section  of  the  atomizing 
dispositive. 

The  liquid  can  be  put  into  any  type  of  recep- 
tacle, opened  or  closed  and  the  atomizer  can  work 
dipping  into  the  liquid  of  the  collecting  tube. 

With  regard  to  the  type  of  atomizer  represented 
In  the  Figures  1,  2,  3,  4,  5,  7,  the  object  is  com- 
posed of  a  body  I  having  an  organ  of  junction  2, 
a  screw  or  anything  else,  which  permits  to  adapt 
the  atomizer  above  a  receptacle  adapted  contain- 
ing the  liquid. 

This  body  is  furnished  with  a  tube  3  which  dips 
Into  the  liquid  and  which  is  united  to  a  piece 
holding  seat  2 1  with  the  chamber  4  which  con- 
tains a  holding  valve  5.  This  chamber  4  com- 
municates on  one  side,  with  the  cylinder  6  in 
which  the  piston  7  moves,  recalled  by  the  spring 
8,  and  on  the  other  side  with  the  chamber  9; 
this  chamber  has  a  valve  iO  held  in  a  state  of 
ease,  against  its  seat  by  a  recalling  spring  1 1 
which  takes  its  leaning  point  on  the  other  end 
against  the  piece  12  furnished  with  peripheric 
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helycoidal  channels  13,  destined  to  imprint  a 
roundabout  movement  on  the  hquid  which  exits 
from  the  hole  17  atomized. 

This  piece  1 2  finishes  at  the  anterior  part  with 
the  conic  part  14  having  at  the  base  a  light  5 
pressing  down  15.  This  pressing  down  allows  it 
an  absolute  adherance  against  the  internal  wall  of 
the  atomizing  chamber,  and  having  a  conicality 
about  equal  to  that  of  the  said  chamber,  it  leaves 
a  passage  (6  big  enough  to  regulate  and  center  10 
the  liquid  before  its  expulsion  through  the  ori- 
fice (7. 

The  piston  7  which  runs  in  the  cylinder  6  is 
commanded  by  the  cap  ( 8  and  it  is  made  of  a  body 
on  which  is  fixed  a  plunger  19  which  assures  the  15 
hold. 

The  recall  spring  8  which  allows  the  return  of 
the  cap,  of  the  piston  and  consequently  the  move- 
ment of  aspiration,  covers  the  body  of  the  piston 
for  nearly  half  of  the  length  and  penetrates  after  20 
into  an  annular  chamber  20  made  around  cylinder 

5  and  high  enough  to  allow  the  lodgment  of  the 
comprimed  spring,  when  the  head  of  the  piston 
arrives  at  the  bottom  of  the  cylinder. 

ine  action  01  this  atomizer  is  the  following:  pg 

You  press  the  cap  1 8  which  runs  in  the  body  I 
and  actions  the  piston  7,  this  piston  goes  down  to 
the  bottom  of  the  cylinder  6  and  throws  out  the 
air  completely  Vv?hich  is  therein  contained.  When 
you  have  fini:;hed  to  press  the  cap  and  the  piston 
effects  its  suction  movement  only  by  means  of  the 
recall  spring  3  which  at  the  same  time  makes  the 
cap  return  upwards. 

A  certain  quantity  of  liquid  becomes  inhaled 
into  the  chamber  4  where  the  valve  5  has  just  05 
bten  raised  and  then  fallen  back  on  its  seat  21. 

You  press  the  cap  18  a  second  time,  and  the 
piston  7  throws  ouc  the  eventual  air  again  which 
might  find  itself  in  the  charmel,  and  then  the 
liquid  in  th.e  chamber  9  and  through  the  hely-  40 
coidal  channel  i  3  and  the  passage  1 6  v/hich  regu- 
lates and  centers  the  spray,  before  throwing  it 
out  of  tiie  orifice  ( 7  in  an  atomized  state. 

You  release  the  cap  (8  again  which  returns 
upwards  with  the  piston,  provocating  an  inhala- 
tion  of  a  new  quantity  of  liquid,  and  the  turn 
starts  again  at  each  pression  exerted  on  the 
cap  18. 

Another  realization  is  represented  by  the  Figure 

6  and  it  is  characterized  by  the  fact  that  the  r.^^ 
cylinder  6  in. which  the  piston  7  runs  and  the 
chamber  9  containing  the  organ  of  atomization 
are  horizontal. 


The  cap  18  is  disposed  laterally  on  the  body  1 
instead  of  being  applied  on  the  upper  part,  and 
it  is  actioned  through  a  horizontal  axile.  The 
other  pieces  are  simil  and  their  action  is  the  same 
as  the  preceeding  type  described. 

In  this  way  we  want  to  prove  that  we  can  make 
the  apparatus  in  different  ways,  according  to  the 
necessity  and  without  going  away  from  the  ambit 
of  the  invention. 

The  body  and  the  cap  can  eventually  have  any 
form. 

The  di-spositive  figured  in  the  Figures  2,  3,  4,  5, 
answer  to  three  lists;  it  hinders  the  cap  to  be 
separated  from  the  fixed  body  and  on  which  it 
runs,  it  guides  its  run  and  allows,  when  wished,  to 
block  it  in  its  lower  position,  avoiding  that  it  be- 
comes actioned  accidentally. 

The  dispositive  is  formed  by  a  piece  23  which 
runs  in  a  lodgment  foreseen  in  the  fixed  body  I 
and  pushed  towards  the  end  by  a  spring  22.  This 
piece  23  bears  a  circular  groove  limiting  its  run 
by  a  screw  or  by  a  fixing  pivot  25,  it  has  a  second 
circular  groove  24  not  too  large  and  of  a  de- 
termined diametre,  so  as  to  allow  the  cap  18  to 
run  on  it  through  an  opening  of  special  form  25. 

The  vertical  run  of  the  cap  is  therefore  guided 
by  this  groove  v/hich  limits  the  nm  through  the 
loophole  25,  hindering  the  cap  to  go  out.  At  last 
near  this  groove  there  is  derived  a  third  conic 
groove  27,  whose  diametre  at  the  base  is  calculated 
in  way  to  permit  it  to  pass  through  the  circular 
loophole  23  to  block  the  cap  in  the  following  way: 
You  press  the  cap  18  to  push  it  towards  the  in- 
ferior part  of  its  run;  in  this  moment  the  circular 
loophole  28  is  in  front  of  the  base  of  the  cone  27. 
Then  you  press  the  button  29  of  the  piece  23  and 
you  leaA'e  the  cap  18  which  returns  up  lightly 
leaving  the  space  59  between  its  base  and  that 
body. 

The  circular  loophole  28  is  held  by  the  base  of 
the  cone  27  which  fits  itself  in  thus  blocking  the 
cap.  To  serve  yourself  again  v;ith  the  apparatus, 
you  press  the  cap  18  which  goes  (through)  down 
lightly  covering  the  space  30  above  indicated. 
Therefore  the  great  diametre  of  the  cone  27  is 
found  before  the  circular  loophole  28  and  the  piece 
23,  pushed  by  the  spring  22,  takes  its  normal  posi- 
tion again  thus  freeing  the  cap. 

Various  modifications  can  be  brought  to  the 
dispositive  above  described  so  as  to  adapt  it  to 
different  cases. 
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The  invention  relates  to  the  manufacture  of 
cation-exchangers  from  lignin  substances,  spe- 
cific details  are  following  hereafter. 

It  is  known  to  prepare  exchangers  for  bases  by 
treating  wood,  lignite  and  mineral  coal  at  low 
temperatures  with  sulfonating  agents  such  as 
concentrated  sulfuric  acid.  If.  -however,  this 
method  is  applied  to  difficultly  soluble  or  insoluble 
lignin  substances,  the  utilization  of  which  is  par- 
ticularly desired  with  regard  to  the  fact  that 
large  q\iantities  thereof  are  available,  feebly 
cation-active  substances  are  obtained  whose  sta- 
bility, however,  especially  when  they  are  exposed 
to  the  action  of  alkaline  agents,  does  not  live  up 
to  the  requirements  which  it  has  to  fulfill. 

Now,  we  have  found  that  these  drawbacks  can 
be  avoided  by  first  condensing  in  an  alkaline 
medium  the  lignin  substances  difficultly  soluble 
or  insoluble  in  water  with  water-soluble  sulfites, 
for  instance  sodium  sulfite  or  sodium  bisulfite, 
and  formaldehyde.  A  water-soluble  sulfonic 
acid  is  thereby  obtained  which,  after  evaporation 
to  dryness,  is  treated  at  temperatures  up  to  about 
100°  C,  preferably  at  about  80°  C,  with  sulfonat- 
ing agents  such  as  concentrated  sulfuric  acid, 
fuming  sulfuric  acid,  sulfuric  acid  anhydride, 
chlorosulfonic  acid  or  the  like.  Thereby,  a  water- 
insoluble  mass  capable  of  exchanging  cations 
is  obtained  which,  in  compari-son  with  the  prod- 
uct obtained  directly  from  the  lignin  by  means  of 
sulfonating  agents,  is  considerably  more  active 
and  more  stable  to  alkalies  and  also  to  mechan- 
ical strain.  It  may  be  of  advantage  in  the  after- 
treatment  with  the  sulfonating  agents  to  add  fur- 
ther quantities  of  formaldehyde. 

The  process  may  be  carried  through  with  sub- 
stances difficultly  soluble  or  insoluble  in  water, 
which  are  obtained  by  treating  with  alkalies,  pref- 
erably under  pressiu-e,  lignin-sulfonic  acids,  par- 
ticularly those  obtainable  from  pine  wood  or  hard 


wood;  it  may  further  be  carried  through  with 
lignins  which  are  obtained  by  acidifying  the  so- 
called  black  liquors  obtained  in  the  soda  wood- 
pulp  process,  for  instance  by  means  of  carbonic 

5  acid.  The  so-called  "nitro-lignin"  obtained  by 
decomposing  wood  by  means  of  nitric  acid  is  like- 
wise applicable. 

The  following  examples  serve  to  illustrate  the 
invention,  but  they  are  not  Intended  to  limit  it 

10  thereto;  the  parts  are  by  weight,  unless  otherwise 
stated : 

Example  1. — 200  parts  of  finely  pulverized 
lignin-sulfonic  acid,  desulfonated  to  a  consider- 
able extent  by  means  of  alkalies,  are  introduced, 

l.g  at  80°  C,  while  vigorously  stirring,  into  a  solution 
of  40  parts  of  caustic  soda  in  200  parts  of  water. 
Thereupon,  40  grams  of  solid  sodium  bisulfite  are 
slowly  added  to  the  solution  and  finally  160  parts 
by  volume  of  formalin  of  32  per  cent  strength. 

•iO  The  mass  is  then  stirred  for  6  to  8  hours  at  80°  C 
until  the  smell  of  formaldehyde  is  no  longer  no- 
ticeable, and  after  additions  of  200  parts  of  water, 
rendered  just  acid  to  Congo  paper  by  means  of 
sulfuric  acid.  The  solution  is  evaporated  to  dry- 
ness;  part  of  the  residue  is  stirred  into  about  3  to  4 
parts  by  volume  of  concentrated  sulfuric  acid, 
and  kept  for  about  4  hours  at  80°  C.  After  wash- 
ing and  drying  the  black  granular  product  ob- 
tained is  strongly  cation-active. 

;5()  Example  2. — According  to  Example  1,  200  parts 
of  lignin-sulfonic  acid  desulfonated  to  a  large 
extent  by  means  of  alkalies  are  introduced  Into 
a  solution  of  20  parts  of  caustic  soda  in  200  parts 
of  water.    48,5  parts  of  sodium  sulfite  and  160 

35  parts  by  volume  of  formalin  of  32  per  cent 
strength  are  then  added.  The  condensation  is 
complete  after  about  4  hours.  It  is  then  fur- 
ther worked  up  as  described  in  Example  1. 

ALFRED  RIECHE. 
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My  invention  relates  to  a  metliod  of  treating 
liuman  hair,  and  more  particularly  to  a  method 
of  straightening  or  smoothening  curled  hair  on 
living  persons. 

Many  attempts  have  been  made  to  smoothen 
human  curled  hair  but  without  much  success. 
So  far  as  I  know,  the  only  method  which  makes 
it  possible  to  straighten  or  smoothen  curled  hu- 
man hair  for  a  very  short  time,  consists  in  treat- 
ing the  hair  with  a  substance  which  causes  the 
hairs  to  stick  together,  thereby  overcoming  the 
tendency  of  the  hairs  to  curl.  Aside  from  the 
fact  that  with  this  known  method  the  sticking 
substance  on  the  hairs  dries  relatively  fast 
whereupon  the  individual  iiairs  return  to  their 
original  curled  condition,  hair  treated  with  the 
said  substance  looks  very  greasy  and  loses  its 
natural  appearance. 

It  is  an  object  of  my  invention  to  overcome 
the  above  mentioned  drawbacks  and  to  create  a 
method  adapted  to  smoothen  curled  living  human 
hair  without  causing  a  greasy  sticky  appearance. 

It  is  a  further  object  of  my  invention  to  pro- 
vide a  method  of  straightening  or  smoothening 
curled  human  hair  so  as  to  keep  the  hair  in 
straightened  or  smoothened  condition  for  weeks 
and  even  for  months. 

It  is  a  further  object  of  the  invention  to  create 
a  hair  treating  method  of  the  above  mentioned 
character  which  is  cheap  and  simple  in  appli- 
cation. 

While  the  above  referred  to  known  method  of 
straightening  curled  human  hair  is  a  mere  me- 
chanical process,  my  new  method  is  primarily  a 
chemical  one.  It  has  been  found  that  the  curl- 
ing of  the  hairs  depends  primarily  on  the  loca- 
tion of  the  hair  glands  and  the  chemical  com- 
position of  the  hairs  which  are  regarded  as 
chemical  compounds  comprising  albuminous  sub- 
stances, amino  acids,  and  sulphur  containing 
cystin  links.  It  is  believed  that  the  albuminous 
substances  bind  the  sulphur  containing  cystin 
links  which  latter  form,  so  to  speak,  the  bridges 
between  the  amino  acids,  thereby  maintaining 
the  curled  condition  of  the  hairs. 

My  experiments  have  proved  that  it  is  possible 
to  change  the  chemical  composition  of  the  hairs 
by  splitting  up  the  amino  acid  molecules  and 
separating  the  cystin  links,  thereby  creating  new 
holding  elements  counteracting  the  tendency  of 
the  hairs  to  curl.  Consequently,  according  to  the 
present  invention,  I  treat  the  hixman  hair  with 
aldehydes  or  such  compounds  which  are  adapted 
to  yield  aldehydes.  The  invention  furthermore 
includes  a  mechanical  treatment  which  com- 


prises the  combined  employment  of  heat  and 
pressure. 

Aldehydes  react  with  amino  acids,  i.  e.  the 
fundamental  substance  of  the  hair,  and  form 
5  synthetic  condensation  products,  for  instance  ac- 
cording to  the  equations: 

I.  RNH2+H2CO=RNCHj+H20 

(R  being  a  radical) 


10  CH2— SH 

II.  +CHOH 
CH— NHj 


CHjS 

\ 

CHNH— CHj+HjO 
/ 

COOH 


As  will  be  seen  from  the  above  equations  which 
are  given  merely  as  examples  and  do  by  no  means 

15  limit  the  invention  thereto,  various  reactions  are 
possible.  It  is  assumed  that  the  aldehyde  re- 
acts with  the  free  amino  groups  of  the  lateral 
chains  connecting  the  polypeptide  chains.  In 
this  connection  it  is  to  be  noted  that  due  to  the 

20  employment  of  steam  new  groups  are  formed. 
With  regard  to  the  second  reaction,  the  same 
may  be  interpreted  so  that  two  molecules  com- 
bine. The  thus  formed  products  constitute  a 
resisting  layer  on  the  surface  or  in  the  interior 

25  of  the  hairs  and  prevent  a  curling  of  the  hairs. 
My  new  method  is  preferably  carried  out  in 
the  following  manner: 

An  aldehyde  solution  is  spread  over  or  other- 
wise brought  into  contact  with  the  hair  to  be 

30  treated,  whereupon,  after  a  short  time,  say  for 
instance  10  to  12  minutes,  the  hair  is  ironed  by 
a,  preferably  electrically  beatable,  roller.  The 
roller  may  have  a  partially  even  and  partially 
fluted  or  corrugated  surface.    If  and  wherever 

35  desired,  the  ironing  of  the  hairs  may  be  car- 
ried out  in  such  a  manner  that  a  slight  curling 
of  the  hair  remains,  thereby  producing  perma- 
nent waves  to  any  desired  extent. 

My  novel  method  has  no  harmful  effect  on 

40  the  hair,  particularly  in  view  of  the  fact  that 
in  contradistinction  to  prior  methods  of  produc- 
ing permanent  waves,  the  heat  treatment  lasts 
only  a  few  minutes,  e.  g.  1  to  3  minutes. 
After  the  hair  is  treated  according  to  my  in- 

45  vention,  it  may  be  washed  or  treated  like  any 
other  hair  without  affecting  the  smoothening  of 
the  hair  or  disturbing  the  chemically  prepared 
permanent  waves.  This  condition  will  last  until 
the  treated  lengths  of  the  hairs  have  been  re- 

50  placed  by  new  portions  of  the  hair  grown  after 
the  last  treatment,  varying  with  the  speed  with 
which  the  hair  grows. 

It  is  advisable  to  protect  the  skin  of  the  head 
against  the  influence  of  the  aldehyde,  although, 

65  so  far.  no  harmful  effects  have  been  noted  when 
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the  aldehyde  solution  was  carefully  spread  over 
the  hair.  To  this  end,  combs  or  comb-like  plates 
provided  with  a  layer  of  felt  may  be  used  for 
covering  the  skin  of  the  head.  At  the  same  time, 
such  comb  or  plate  will  prevent  the  heated  roller 
from  accidentally  contacting  the  skin  of  the  head. 
If  desired,  a  protecting  plate  may  be  adjustably 
connected  with  the  heated  roller,  or  the  heated 
roller  may  be  associated  with  a  second  roller 
adapted  to  be  adjusted  relative  to  the  first  roller 
so  that  the  hair  to  be  treated  may  be  passed 
between  the  first  roller  and  the  plate  or  between 
the  two  rollers  respectively.  The  protecting  plate 
or  the  second  roller  may  also  be  connected  with 
a  cooling  system  to  prevent  the  protecting  plate 
or  the  second  roller  from  becoming  heated  by  the 
heated  roller. 

The  treatment  according  to  my  invention  is 
preferably  carried  out  under  a  hood  covering  the 
hair  to  be  treated  while  care  is  taken  to  remove 
or  withdraw  the  aldehyde  vapors  whenever  they 
are  formed. 


The  hair  treated  according  to  my  novel  method 
does  not  change  its  colour,  does  not  become  brit- 
tle and  does  not  show  any  disadvantages  over 
non-treated  hair.  One  of  the  outstanding  fea- 
5  tures  of  hair  treated  according  to  my  invention 
consists  in  that  the  hair  does  not  lose  its  smooth- 
ness when  getting  wet. 

The  concentration  of  the  treating  liquid  may 
be  varied  to  any  desired  degree  in  accordance 
10  with  the  individual  requirements.  When  using 
a  weak  solution,  the  hair  is  to  be  wetted  two 
or  more  times  and  to  be  ironed  after  each  wet- 
ting process. 

The  aldehydes  or  aldehydes  yielding  compounds 
15  are  employed  in  aqueous  solution  if  they  are 
soluble  in  water,  or  are  employed  in  emulsions 
or  non-combustible  and  non-explosive  organic 
solving  means. 

DENES  BARTOK. 
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The  present  invention  relates  to  propellers  and 
propeller  blades,  and  more  particularly  to  those 
for  aircraft. 

One  of  the  objects  of  the  invention  is  to  provide 
a  propeller  or  propeller  blade  that  is  molded  and 
comprises  a  reenforce  of  inorganic,  artificial 
threads  or  fibers  imbedded  in  a  suitable  binder, 
said  threads  or  fibers  being  of  small  unitary  di- 
ameter, preferably  less  than  10  microns. 

The  invention  and  its  aims  and  objects  will  be 
readily  understood  from  the  following  descrip- 
tion, taken  in  connection  with  the  accompany- 
ing drawing  of  one  embodiment  of  the  invention 
herein  given  for  illustrative  purposes,  the  true 
scope  of  the  invention  being  more  particularly 
pointed  out  in  the  appended  claims. 

In  the  drawing: 

Fig.  1  is  a  diagrammatic,  plan  view  of  a  pro- 
peller blade  embodying  one  illustrative  embodi- 
ment of  the  invention,  and 

Fig.  2  is  a  cross  section  on  line  A — B  of  Fig.  1. 

In  the  illustrative  embodiment  of  the  inven- 
tion shown  in  the  drawing  the  direction  of  the  re- 
enforcing  thread  or  fibers  is  indicated  as  ex- 
tending longitudinally  of  the  blade.  It  is  not  es- 
sential, however,  that  all  the  tlii-eads  or  fibers 
fchould  extend  longitudinally  of  the  blade,  but  it 
is  preferable  that  the  majority  of  said  threads  or 
fibers  should  extend  longitudinally  of  the  blade 
while  the  rest  may  be  placed  in  no  particular  or- 
der or  arranged  in  different  directions.  Said 
thi-ead.3  or  fibers  may  also  be  disposed  according 
to  the  outline  or  exterior  shape  of  the  propeller. 
A  propeller  will  thus  be  produced  which  will  offer 
the  greatest  resistance  to  the  torque  resulting 
from  its  rotation. 

As  the  fibers  herein  referred  to  as  such  consist 
of  thin  filaments  the  term  "threads"  will  herein- 
after be  used  to  designate  fibers  as  well  as 
threads. 

The  thi-eads  may  be  used  in  any  suitable  form 
in  candying  out  our  invention,  for  example  in  the 
form  of  bundles,  cards,  twists,  braids  or  cables. 
They  may  also  be  used  in  the  form  of  a  suitable 
woven  fabric. 

To  secure  the  effect  desired  it  will  be  found  ad- 
vantageous in  all  cases  to  use  a  quantity  of 
threads  equal  to  at  least  30%  in  volume,  whatever 
may  be  the  form  in  which  the  thread  is  used. 
The  percentage  of  thread  may  vary  in  different 
parts  of  the  propeller;  in  particular  it  may  be 
greater  in  the  neighborhood  of  the  hub  than  at 
the  ends  of  the  blades,  to  provide  for  the  varia- 
tions in  the  tractive  efforts  of  the  propeller  when 
in  use. 

Referring  to  the  drawing,  the  parallel  lines  ex- 
tending longitudinally  of  the  blade  In  Fig.  1  indi- 


cate only  the  general  direction  of  the  reeforcing 
threads  and  not  the  threads  themselves,  as  the 
latter  are  microscopic  and  practically  countless; 
take  the  case,  for  example,  of  threads  of  a  di- 

5  ameter  of  5  microns  and  a  quantity  of  such 
threads  equal  to  30%  in  volume  of  the  mass  of 
the  blade  in  which  they  are  imbedded,  this  would 
give  1,600,000  threads  per  square  centimeter  of 
a  cross  section  of  the  blade. 

10  For  this  reason  also  the  dots  diagrammatically 
indicating  the  threads  in  the  sectional  Fig.  2,  only 
represent  the  direction  of  the  divided  threads  and 
not  a  cross  section  of  the  actual  threads  nor  their 
number. 

15  The  threads  used  in  accordance  with  our  in- 
vention may  be  of  glass,  silica  or  analogous  ma- 
terials, or  of  metal,  used  either  singly  or  in  com- 
bination, or  in  combination  with  threads  of  other 
materials  or  other  charges. 

20  The  binder  may  consist  of  any  suitable  plastic 
material  having  as  a  base  rubber  or  synthetic 
resins  of  the  type  of  phenol-formol,  cresol- 
formol,  urea-formol,  glycerin-phthalic  acid  or 
vinylic  acid  or  others. 

23  To  obtain  a  propeller  possessing  great  mechani- 
cal strength  and  a  high  limit  of  elasticity  it  is 
preferable  to  use  a  binder  of  less  or  at  most  the 
same  rigidity  as  that  of  the  threads.  In  other 
words  it  is  preferable  that  the  modulus  of  elas- 

3Q  ticity  of  the  binder  be  less  or  at  most  equal  to 
that  of  the  threads. 

Adherence  of  the  threads  and  the  binder  may 
be  improved  by  treating  said  threads  with  a  suit- 
able chemical  to  roughen  their  surface,  or  by 

35  depositing  thereon  an  uneven  material  or  by  var- 
nishing or  lubricating  or  by  otherwise  suitably 
treating  said  threads. 

The  propeller  embodying  the  present  inven- 
tion will  preferably  be  made  by  molding  the 

40  threads  and  binder  together  under  pressure,  or  by 
impregnation,  under  pressure,  of  a  previously 
prepared  fibrous  reenforce,  which  also  is  a  form 
of  molding. 

The  different  blades  of  a  propeller  embodying 
45  our  invention  may  be  molded  simultaneously,  par- 
ticularly in  the  case  of  a  two  blade  propeller,  or 
separately,  especially  in  the  case  of  propellers 
having  a  variable  pitch,  and  then  mounted  upon 
the  common  hub. 
50     We  are  aware  that  the  present  invention  may 
be  embodied  in  other  specific  forms  without  de- 
parting from  the  spirit  or  essential  attributes 
thereof,  and  we  therefore  desire  the  present  em- 
bodiment to  be  considered  in  all  respects  as  illus- 
55  trative  and  not  restrictive. 

EMILE  V,  BITTERLI. 
MAX  FORRER. 
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This  invention  has  for  its  object  a  molded  ma- 
terial having  great  mechanical  strength,  and  to 
objects  made  from  said  material. 

In  the  present  state  of  the  art  relating  to  rigid 
molded  materials  it  has  as  yet  not  been  possible 
to  produce  such  materials  capable  of  standing 
very  heavy  mechanical  strains. 

In  order  to  increase  their  mechanical  strength 
it  has  been  proposed  to  incorporate  Jn  plastic  ma- 
terials certain  fibers  generally  vegetable  fibers 
or  even  a  metal  reenforce,  but  so  far  without 
obtaining  the  desired  result. 

Cotton  fibers  which  also  are  often  used  do  not 
produce,  under  the  most  favorable  conditions, 
molded  objects  possessing  a  resistance  to  traction 
exceeding  about  1500  kilograms  per  square  cen- 
timeter. On  the  other  hand  it  has  also  been 
proposed  to  reenforce  objects  by  means  of  threads 
of  metal  or  metal  trellis  work  relatively  coarse, 
but  the  objects  thus  manufactured  are  coarse  and 
lacking  in  homogeneousness  so  that  the  resistance 
to  traction  varies  from  one  plane  to  another. 

The  result  is  that  in  order  to  secure  a  rigid 
molded  body  possessing  great  mechanical 
strength  it  is  not  sufficient  to  reenforce  it,  nor 
to  reenforce  it  with  strong  threads. 

The  invention  and  its  aims  and  objects  will 
be  readily  imderstood  from  the  following  de- 
scription of  embodiments  thereof  herein  given 
for  iUustrative  purposes,  the  true  scope  of  the 
invention  being  more  particularly  pointed  out 
in  the  appended  claims. 

In  accordance  with  our  invention  a  molded 
material  is  obtained  composed  essentially  or  ex- 
clusively of  fibers  and  a  binder,  and  possessing 
mechanical  strength  of  a  much  higher  order 
than  that  possessed  by  known  materials  by  using 
at  least  30%  by  volume  of  inorganic  and  artificial 
threads,  each  consisting  of  one  or  a  plurality 
of  unitary  fibers  of  a  diameter  less  than  10  mi- 
crons, the  greater  portion  of  said  threads  being 
directed  in  the  same  direction,  said  material 
being  produced  in  a  rigid  state  by  molding  under 
pressure  or  by  impregnation  of  the  reenforce  of 
threads  under  pressure. 

It  has  been  stated  above  that  the  greater  por- 
tion of  the  threads  is  directed  in  one  and  the 
same  direction.  However,  in  accordance  with 
our  invention  molded  objects  may  be  made  in 
which  layers  of  directed  threads  are  used  in  al- 
ternation either  with  layers  of  woven  threads  or 
with  layers  of  threads  directed  perpendicularly 
or  otherwise  or  even  disposed  in  bulk,  provided 
that  the  majority  of  the  fibers  are  directed  in 
one  and  the  same  direction. 


Among  the  threads  of  various  materials  which 
can  be  used  in  accordance  with  our  invention  may 
be  cited  fibers  of  glass,  of  silica,  of  quartz  or  of 
metal. 

5  The  use  of  glass  fibers  imbedded  in  plastic  ma- 
terial is  already  known  in  the  case  of  electric 
insulations,  and  it  has  also  been  recommended 
in  cases  where  incombustibility  and  a  higher  re- 
sistance to  chemical  agents  are  necessary.  But 

10  heretofore  no  one  had  imagined  that  it  would 
be  possible,  by  a  judicious  use  of  such  fibers,  to 
produce  not  an  insulating  material  but  a  material 
of  rigid  construction  possessing  a  very  high  me- 
chanical strength  and  which  could  be  made  in 

15  any  shape  desired  by  molding.  The  field  of  ap- 
plication of  molded  objects  is  thus  greatly  ex- 
tended. 

In  preparing  a  material  for  molding  compris- 
ing a  high  percentage  of  ordered  threads  formed 

20  of  fibers  so  fine,  as  above  stated,  it  will  be  noted 
that  said  fibers  mix  excessively  well  with  the 
binder  which  is  entirely  retained  at  the  surface 
of  said  fibers  and  particularly  in  the  capillary 
spaces  between  said  fibers.   If,  while  maintain- 

25  ing  a  given  volume  of  fibers  the  diameter  of  the 
fibers  be  reduced,  one  witnesses  a  sudden  in- 
crease in  mechanical  strength;  thus  a  mixture  of 
.  phenolic  resin  and  glass  fibers  of  15  to  18  microns 
produces  a  quite  brittle  and  weak  product,  while 

30  with  fibers  of  from  4  to  5  microns  the  material 
produced  is  of  extraordinary  strength  and  acts 
like  a  more  homogeneous  material.  This  rather 
sudden  change  in  physical  properties  as  soon  as 
a  certain  degree  of  fineness  and  a  certain  division 

35  of  the  fibers  and  of  the  binder  is  attained  would 
seem  to  indicate  the  intervention  at  a  certain 
point  of  new  forces  due  to  the  small  dimensions 
of  the  bodies  present  or  to  the  great  develop- 
ment of  their  surfaces,  such  as  surface  tensions, 

40  adhesive  tensions,  absorption,  etc.  Similar  phe- 
nomena are  met  with  when  uniting  two  surfaces 
with  the  aid  of  an  adhesive,  the  adherence  being 
all  the  more  strong  the  thinner  the  intermediate 
layer  of  adhesive,  for  example  in  application 

45  of  hydraulic  cements,  in  the  pliable  rubber  in- 
dustry which  uses  colloidal  charges,  called  "ac- 
tive" for  obtaining  very  tenacious  materials,  etc. 

Material  embodying  the  present  invention  made 
of  parallel  glass  fibers  of  a  diameter  of  4  to  5  mi- 

50  crons  and  phenolic  resin  possesses  a  tensile 
strength  in  the  direction  of  said  fibers  equal  to 
more  than  3000  kilograms  per  square  centimeter. 
Said  material  is  therefore  much  stronger  than 
all  the  molded  materials  known. 

65      Another  important  feature  of  the  invention 
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resides  in  the  choice  of  a  binder  that  Is  less  rigid 
or  at  most  as  rigid  as  said  fibers.  In  other  words 
it  is  advantageous  to  have  the  modulus  of  elas- 
ticity of  the  binder  inferior  or  at  most  equal  to 
that  of  said  fibers.  Materials  are  thus  obtained 
possessing  a  high  limit  of  elasticity,  close  to  the 
rupturing  charge.  These  materials  may  be  sub- 
jected for  an  unlimited  time  and  in  perfect  safe- 
ty to  mechanical  stresses  much  higher  which 
in  the  long  run  would  wear  out  and  disintegrate 
any  other  known  molded  material. 

Said  threads  may  be  formed  of  parallel,  twisted, 
or  braided  fibers  or  fibers  in  the  form  of  cables. 

It  is  advantageous  to  use  very  long  unitary 
fibers,  such  as  those  obtained  by  drawing.  How- 
ever the  shorter  fibers  obtained  for  example  by 
the  dispersion  of  melted  glass  in  a  steam  jet  may 
also  be  suitable.  The  glass,  metal  or  other 
threads  may  be  used  each  sort  alone  or  mixed 
with  one  another  or  mixed  with  other  fibers  or 
charges. 

The  adherence  between  said  fibers  and  the 
binder  may  be  improved  by  chemically  treating 
said  fibers  to  roughen  their  surface  or  by  deposit- 
ing thereon  an  uneven  substance,  or  by  varnish- 
ing or  suitably  lubricating  said  threads. 

The  binder  used  may  consist  of  any  suitable 


plastic  material,  a  material  for  example  having 
as  a  base  natural  or  synthetic  rubber  or  a  syn- 
thetic resin  of  the  type  of  phenol-formol,  cresol- 
formol,    urea-formol,    glycerin    phthalic  acid, 

o   vinylic  glycerin  acid,  or  the  like. 

The  materials  embodying  the  present  inven- 
tion are  made  either  by  molding  under  pressure 
the  mass  of  the  fibers  and  binder  or  by  impreg- 
nation of  a  previously  formed  fibrous  reenforce 

10  and  subjected  to  pressure,  an  operation  which  is 
also  a  form  of  molding. 

The  exceptional  mechanical  strength  of  the 
rigid  molded  materials  embodying  the  present 
invention  enables  them  to  be  used  for  the  manu- 

lo  facture  of  parts  v/hich  are  subjected  to  very 
heavy  mechanical  stresses;  attempts  to  apply 
molded  materials  heretofore  known  to  such  uses 
have  invariably  failed,  said  known  molded  ma- 
terials having  proved  wholly  inadequate. 

20  We  are  aware  that  the  present  invention  may 
be  embodied  in  other  specific  forms  without  de- 
parting from  the  spirit  or  essential  attributes 
thereof,  and  we  therefore  desire  the  present  em- 
bodiments to  be  considered  in  all  respects  as 

oj  illustrative  and  not  restrictive. 

EMILE  V.  BITTERLI. 
MAX  FORRER. 
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The  invention  relates  to  a  device  for  convey- 
ing wires  through  cleaning,  pickling  or  plating 
baths. 

It  has  been  proposed  for  conveying  wires  in 
an  even  manner  to  use  several  rotatable  rollers 
arranged  in  a  circle  in  a  bath  which  rollers  while 
rotating  in  the  same  direction  and  with  the  same 
speed  will  accomplish  the  conveying  of  the  wires 
through  the  baths.  When  such  an  arrangement 
of  conveying  rollers  for  plating  wires  is  used,  al- 
ready one  or  more  current  admitting  or  contact 
rollers  have  been  provided  for  and  made  to  ro- 
tate at  the  same  conditions  as  the  conveying 
rollers.  An  endless  chain  or  a  spur  wheel  and 
pinions  fast  to  the  axes  of  the  conveying  and 
contact  rollers  are  u.sed  for  actuating  said  con- 
veying or  contact  rollers.  Rakes  arranged  on 
the  conveying  rollers  and  provided  with  combs 
corresponding  to  the  number  of  windings  of  the 
wires  .serve  for  spacing  of  the  wires. 

The  device  according  to  the  invention  com- 
prises a  set  con-isting  of  conveying  and  contact 
rollers  arranged  in  a  circle  each  roller  being 
rotatable  about  its  axis  for  conveying  the  wires 
through  the  bath,  the  set  itself  being  adapted 
to  be  held  fast  and  further  comprising  an  ac- 
tuating device  permitting  to  stop  the  rotation  of 
the  conveying  and  contact  rollers  about  their 
axes  and  to  rotate  only  the  set  of  rollers  itself 
about  its  own  axis  with  a  view  of  winding  up 
the  wires  to  be  treated. 

The  subject  of  the  invention  is  represented  in 
the  drawing  by  an  embodiment  as  an  example. 

Fig.  1.  shows  a  front  viow  of  the  device  during 
the  conveying  process, 

Fig.  2,  a  plan  view  of  the  Fig.  1,  and 

Pig.  3.  shows  the  front  view  of  the  device  dur- 
ing the  winding  up. 

The  device  comprises  several  sets  of  rollers 
whereof  only  one  single  shall  be  described.  This 
set  comprises  eight  conveying  rollers  I,  for  in- 
stance made  of  glass  which  during  the  operation 
are  immersed  into  a  non-represented  container 
and  convey  the  wire  to  be  galvanized  and  which 
is  first  to  be  scoured.  These  conveying  rollers 
are  rotated  by  means  of  a  shaft  3,  bevil  wheels 
1.  a  vertical  shaft  5,  spur  wheel  8  and  pinion 
9  and  besides  there  are  provided  two  contact 
rollers  2  which  while  using  the  same  operating 
mechanism  are  rotated  by  means  of  a  spur  wheel 
6  and  a  pinion  7  in  the  same  direction  and  with 
the  same  circumference  speed  as  the  conveying 
rollers  (.  The  axles  of  the  conveying  and  con- 
tact rollers  turn  in  bearings  fast  to  the  movable 


plate  10  which  plate  rests  by  means  of  balls  II 
on  a  stationary  plate  12. 

In  ordinary  service  f compare  Fig.  1)  plate  10 
is  prevented  from  rotating  on  its  central  ax'S 

5  by  a  pawl  13  hinged  to  plate  12,  wherefore  only 
the  conveying  and  contact  rollers  1  and  2  rotate 
on  their  axes  said  rollers  conveying  the  helically 
wound  up  wire  across  the  scoui'ing  respectively 
the  galvanic  bath. 

10  With  a  view  of  winding  the  wire  mechanically 
up  to  the  conveying  and  contact  rollers  a  cou- 
pling 14  is  arranged  slidably  on  the  shaft  5  and 
by  means  of  intermediate  rods  1 6  is  brought  into 
engagement  with  the  dogs  17  on  the  bearings  18 

15  of  the  conveying  and  contact  rollers  when  the 
levers  15  pivotally  attached  to  pin  14'  on  a  brack- 
et 14"  fast  to  spur  wheel  6  are  lifted  up.  Then 
the  final  position  of  the  thrown-in  coupling  14 
will  be  maintained  by  the  stays  19  swung  into 

20  position.  When  pawl  13  has  been  removed,  plate 
1 0  resting  on  balls  1 1  will  rotate  about  the  cen- 
tral axis  of  the  set  together  with  the  conveying 
a.nd  contact  rollers  but  without  rotating  these 
latter  about  their  axes.    When  plate  10  rotates 

'2,')  in  this  way  with  the  non-rotated  rollers  the  wires 
to  be  treated  will  be  wound  up  helically  upon 
the  set  and  be  guided  by  a  simple  contrivance 
not  represented  in  the  drawing  by  the  rakes  20 
provided  for. 

30  After  the  winding  up  of  the  wires  to  the  set 
of  rollers  the  coupling  14  will  be  lowered  by  lift- 
ing up  lever  15  and  pawl  13  will  be  engaged  into 
plate  10  (compare  Fig.  1)  whereupon  the  con- 
veying and  contact  rollers  rotate  about  their  axis 

3.3  and  convey  the  wire  to  be  treated  still  fui-ther. 
In  order  to  prevent,  in  the  case  where  the 
described  device  is  used  for  galvanizing  wires, 
that  these  wires  be  provided  with  less  plating 
on  the  side  facing  the  conveying  rollers  than 

40  on  the  oppo.site  side,  the  wire  to  be  galvanized 
shall  be  conveyed  through  two  bathes  having  the 
same  composition  and  arranged  one  behind  the 
other  in  such  a  manner  that  the  wire  after  hav- 
ing passed  the  first  bath  is  turned  by  a  well 

45  known  and  therefore  not  represented  contrivance 
and  will  have  in  the  second  bath  that  side  turned 
to  the  outside  which  was  turned  to  the  inside  in 
the  first  bath.  By  this  arrangement  also  small 
mechanical  surface  defacts  which  may  have  oc- 

50  curred  by  a  casual  slipping  of  the  wires  over  the 
conveying  and  contact  rollers  will  be  remouved 
by  one  and  the  same  operation. 
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This  invention  relates  to  the  expanding  de- 
vices for  piston  rings  and  more  particularly  to  a 
compensating  device  of  such  a  nature. 

The  usual  expanding  devices  for  piston  rings 
are,  generally  speaking,  obtained  by  bending  a 
steel  blade  or  band  so  as  to  bring  said  band,  for 
instance,  to  the  shape  shown  in  Pigs.  1,  2,  3.  The 
shape  of  said  expander  is  a  polygonal  one  as 
shown  in  Fig.  1.  The  apexes  of  the  polygon  may 
be  rounded,  while  the  sides  are  either  straight  or 
curved.  The  number  of  said  sides  is  generally 
speaking  from  five  to  eight. 

Such  expanders  are  used  in  the  following  man- 
ner, shown  in  Figs.  1  to  3 : 

The  expander  is  introduced  into  the  groove  I 
of  the  piston  2  (Fig.  2).  The  piston  ring  3  is 
afterwards  introduced  into  said  groove  and  sur- 
rounds the  expander  indicated  by  the  reference 
4.  As  shown  in  said  Fig.  2,  the  expander  abuts 
in  the  very  bottom  of  groove  1,  as  at  5,  6,  7,  8,  9, 
10,  about  in  the  middle  part  of  the  length  of  each 
of  the  sides  of  the  polygon  constituted  by  said  ex- 
pander. Said  expander  forces  the  piston  ring  as 
at  the  points  II,  12,  13,  14,  15,  IG,  that  is  at  the 
apexes  of  the  polygon. 

The  distance  between  the  bottom  17  of  the 
piston  groove  and  the  internal  face  18  of  ring  3 
is  generally  speaking  a  very  small  one.  On  an- 
other hand,  the  sides  of  the  polygon  constituted 
•by  the  expander  must  have  a  rather  important 
length  owing  to  the  fact  that  the  length  of  such 
elements  is  an  important  condition  of  the  re- 
siliency of  the  expander. 

It  results  of  above  two  particulars  that  the 
curvature  of  the  expander  in  its  position  of  work 
takes  place  in  the  direction  shown  in  Fig.  3,  the 
center  of  said  curvature  being  located  inside  of 
the  geometrical  figure  constituted  by  the  ex- 
pander. 

The  piston  ring  is  kept  applied  against  the  cyl- 
inder wall  so  that  the  external  diameter  of  said 
ring  is  always  equal  to  the  internal  diameter  of 
the  cylinder.  Said  diameter  is  variable  if  the 
cylinder  is  worn  for  the  reason  that  the  wear  of 
the  cylinder  is  unequal  in  the  several  parts  of 
said  cylinder,  and  more  particularly  in  the  upper 
end  and  in  the  lower  end  of  the  cylinder,  so  that 
the  internal  diameter  of  the  piston  ring  is  also  a 
variable  one. 

Owing  to  the  fact  that  the  piston  and  the 
cylinder  are  both  subjected  to  the  wear,  the  pis- 
ton has  some  clearance  in  the  cylinders  and  may 
displace  itself  transversely  in  said  cylinder. 

Above  consideration  explains  that  the  distance 
between  the  bottom  17  of  the  groove  and  the 


internal  face  18  of  the  piston  ring  3  is  variable. 

Let  us  consider  an  expanding  element  such  as 
the  one  shown  in  Fig.  3;  such  element  is  com- 
parable to  a  spring  blade  or  sheet.    The  varia- 

,')  tions  of  the  distance  between  the  bottom  of  the 
groove  17  of  the  piston  and  the  internal  diame- 
ter 18  of  ring  3  cause  flexions  of  the  spring  sheet 
constituted  by  the  expanding  element  of  Fig.  3 
to  take  place,  said  flexions  being  accompanied 

10  with  displacements  of  the  points  13  and  14  where 
the  expander  forces  the  internal  face  of  ring  3. 

The  expander  parts  which  are  adjacent  to  the 
part  of  said  expander  shown  in  Fig.  3,  are  sub- 
mitted to  the  same  flexion  as  said  part  and  even 

1  •>  all  parts  of  the  expander  are  simultaneously  sub- 
jected to  said  flexions.  The  simultaneous  dis- 
placements of  points  II,  12,  13,  14,  15,  16  add  to- 
gether and  cause  a  considerable  friction  to  take 
place  between  the  expander  and  both  the  ring 

2!t  and  the  piston  groove.  Such  friction  reduces  the 
resiliency  of  the  expander  and  it  may  also  in 
some  way  even  prevent  the  action  of  said  ex- 
pander, which  may  result  in  the  piston  rings  to 
be  early  worn. 

2"'  The  expander  according  to  this  invention, 
which  remedies  above  drawbacks,  comprises  in 
combination  with  sides  or  parts  of  straight  or 
curved  active  spring  elements,  compensating  ele- 
ments connecting  the  spring  elements,  said  com- 

30  pensating  elements  having  a  resiliency  different 
from  that  of  the  active  resilient  elements  of  the 
expander,  for  what  concerns  either  the  degree,  or 
the  importance,  or  the  direction  of  the  resiliency, 
or  the  combination  of  two  or  more  of  said  par- 

35  ticulars,  with  a  view  of  preventing  the  totalisa- 
tion of  the  displacements  of  the  leaning  points 
of  the  spring  elements  constituting  the  expander 
thus  considerably  reducing  the  friction  of  the 
expander,  the  resiliency  of  said  expander  being 

40  thus  not  hindered  thus  obtaining  a  better  action 
of  said  expander. 

In  the  accompanying  drawings  which  show  as 
an  example  of  an  embodiment  of  the  invention, 
a  preferred  constructional  form  of  expander  ac- 

45  cording  to  said  invention: 

Figs.  1  to  3  are  explaining  figures  showing  the 
usual  expander  hitherto  applied  to  piston  rings. 

Fig.  4  is  a  plan  view  of  an  expander  accord- 
ing to  this  invention, 

50  Fig.  5  shows  said  expander  in  a  position  of  oper- 
ation on  a  piston, 

Pig.  6  shows  on  a  larger  scale  a  detail  of  the 
expander  of  Pig.  5,  for  showing  the  mode  of  oper- 
ation of  said  expander. 

55     The  expander  according  to  this  invention  com- 
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prises  as  shown  in  Pig.  4  a  metal  band  bent  under 
the  shape  of  a  polygon,  the  sides  of  which,  19,  20, 
2(,  22,  23,  24,  which  may  be  either  straight  or 
curved  and  which  constitute  the  spring  elements 
of  the  expander,  are  connected  with  each  other  5 
by  compensating  elements  25,  26,  27,  28,  29,  which 
liave  a  sufQciently  small  length  so  as  to  allow  said 
compensating  elements  to  possess  and  keep  in 
position  of  operation  a  curvature  which  is  opposed 
to  that  of  the  spring  elements  constituted  by  the  10 
sides  of  the  polygon. 

It  is  clearly  seen  in  Fig.  6,  which  shows  the 
parts  in  position  of  operation,  that  the  centers  of 
curvature  of  the  compensating  elements  such  as 
25,  26,  are  located  outside  of  the  polygon  con-  15 
stituted  by  the  expander,  whilst  for  such  a  posi- 
tion of  work  the  center  of  curvature  of  the  spring 
elements  constituted  by  the  part  20  of  the  ex- 
pander is  located  inside  of  the  said  polygon. 

It  is  seen  in  Pig.  4  that  the  compensating  ele-  20 
ments  25,  26,  27,  28,  29,  comprise  a  reduced  thick- 
ness which  is  designed  for  increasing  the  resili- 
ency of  the  spring  elements  of  the  expander. 
Such  a  result  could  also  be  obtained  by  reducing 
the  width  of  the  band  which  constitutes  the  ex-  25 
pander  at  the  places  of  the  band  which  form  com- 
pensating elements,  or  by  perforating  said  band 
in  the  said  places  or  in  any  other  manner. 

The  points  30,  3 1  which  constitute  the  ends  of 
the  part  20  of  the  expander,  through  which  said  30 
part  20  leans  against  the  internal  face  of  the  ring 
3,  tend  to  come  nearer  each  other  if  the  distance 
between  the  face  1 7  of  the  groove  bottom  and  that 
1 8  of  ring  3,  is  reduced. 

It  is  thus  easily  seen  that  the  leaning  points  35 
30,  31  of  the  corresponding  compensating  ele- 
ment 25  tend  to  depart. 

It  is  thus  seen  that  a  modification  of  the  spac- 
ing apart  of  surfaces  '8  and  17  results  for  in- 
stance in  a  reduction  of  length  of  arc  25,  and  an  40 
increase  of  the  length  of  arc  20. 

The  shape  of  the  expander  is  such  that  the 
total  of  the  lengths  of  both  arcs  20  and  25,  re- 
mains unaltered  for  all  the  conditions  of  opera- 
tion of  said  expander.  The  displacements  of  the  45 
leaning  points  30  and  31  (Fig.  3)  are  thus  ab- 
sorbed by  the  friction  of  the  compensating  ele- 
ments. 

It  results  that  the  displacements  of  the  lean- 


ing points  of  the  spring  elements  constituted  by 
the  parts  19,  20,  21,  22,  23,  24  of  the  expander, 
are  not  to  be  totalised  in  the  contrary  of  what 
happens  in  the  hitherto  used  expanders  shown  in 
Pigs.  1  to  3. 

The  leaning  points  33,  34,  35  of  the  expander, 
on  the  bottom  17  of  the  piston  groove  (,  are  un- 
movable.  The  friction  of  the  expander  is  thus 
extremely  reduced  and  the  resiliency  of  same  is 
not  hindered. 

The  compensated  expander  may  be  rendered 
stationary  relatively  to  the  ring,  for  instance  by 
locating  the  ends  36,  37,  of  said  expander  into 
recesses  38,  39  of  the  ring  40  located  on  either 
side  of  the  gap  4  (  of  said  ring,  as  shown  in  Pig.  5. 
Of  coiirse,  the  compensated  expander  may  be 
used  without  being  hooked  with  said  ring  and  it 
may  be  mounted  in  the  manner  shown  in  Pig.  2 
for  the  known  expander. 

The  expanders  may  be  applied  either  to  usual 
piston  rings  or  to  piston  scraping  rings.  In  the 
latter  event  the  expander  may  be  notched  or  per- 
forated in  order  to  allow  the  oil  to  pass  inside  the 
expander. 

Instead  of  constituting  the  expander  as  a  con- 
tinuous band  having  a  resiliency  increased  at  the 
places  of  the  compensating  elements,  said  ex- 
pander could  be  constituted  by  independent  blades 
or  sheets  constituting  spring  elements,  said  blades 
or  sheets  being  connected  for  instance  by  means 
of  wires  or  blades,  which  may  be  thinner  than  the 
expander  sheets  themselves  and  having  conse- 
quently a  conveniently  different  resiliency,  the 
connection  of  the  compensating  elements  and  of 
the  sheets  constituting  spring  elements  being  ef- 
fected by  riveting,  soldering,  pivoting,  or  anyhow. 

The  expander  could  also  be  constituted  by  a 
thin  band  or  sheet  having  the  polygonal  confor- 
mation shown  in  Pig.  4,  the  parts  which  are  to 
constitute  spring  elements  corresponding  to  parts 
19  to  24  of  Pig.  4,  being  conveniently  reinforced, 
said  reinforcement  being  effected  either  by  bring- 
ing on  said  parts  additional  sheets  or  blades,  or 
in  any  other  way. 

The  invention  applies  to  expanders  used  for  the 
tightening  rings  for  pistons  of  motors,  pumps, 
and  like  machines. 
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The  present  invention  relates  to  the  production 
of  aliphatic  dichloro  compounds  and  particularly 
to  the  preparation  of  1.4-dichlorbutane  and  4.4'- 
dichlordibutyl  ether  by  the  interaction  of  hydro- 
gen chloride  and  tetrahydrofurane.  5 

The  synthesis  of  aliphatic  dihalogen  com- 
pounds is  well  known  as,  for  example,  the  prepa- 
ration of  1.4-dibrombutane  from  1.4-dihydroxy- 
butane  or  from  ethers  or  esters  thereof  and  hy- 
drogen bromide.  These  processes  have  been  con-  lo 
sidered  of  little  interest  for  commercial  prepa- 
ration of  these  compounds  owing  to  the  relatively 
small  rate  of  conversion. 

An  object  of  the  present  invention  is  to  provide 
an  improved  process  for  the  synthesis  of  1.4-  15 
dichlorbutane  and  at  the  same  time  to  provide 
a  simple  process  for  the  production  of  4.4'-di- 
chlordibutyl  ether  having  the  structural  formula : 

CZCH2CH2CH2CH20.CH2CH2CH2CH2CZ  20 

According  to  the  present  invention  hydrogen 
chloride  is  allowed  to  act  on  tetrahydrofurane  at 
temperatures  exceeding  100°  C  under  superat- 
mospheric  pressure.  In  order  to  effect  the  re-  25 
action  as  complete  as  possible,  the  pressure  em- 
ployed should  be  so  high  that  at  least  part  of  the 
tetrahydrofurane  is  in  the  liquid  phase,  the  total 
pressure  corresponding  to  the  vapor  pressure  of 
all  constituents  of  the  reaction  mixture  at  the  30 
reaction  temperature.  By  employing  inert  dilu- 
ent gases,  such  as  nitrogen,  the  pressure  may  be 
increased  beyond  the  pressure  of  the  reactants, 
for  example  up  to  50  or  100  atmospheres  or  even 
more.  35 

The  reaction  proceeds  with  fairly  satisfactory 
conversion  already  at  temperatures  between  100° 
and  120°  C.  The  most  suitable  temperature  is 
within  the  range  of  120°  to  165°  C.  Temperatures 
exceeding  165°  C  cause  the  formation  of  higher  40 
molecular  by-products  and  are  not  practicable. 

The  relative  proportion  of  the  reactants  can  be 
varied  although  it  has  been  found  that  very  ad- 
vantageous results  are  obtained  when  the  hydro- 
gen chloride  is  in  excess  with  respect  to  the  tetra-  45 
hydrofurane.  In  order  to  obtain  1.4-dichlorbu- 
tane as  the  main  reaction  product,  at  least  two 
molecular  proportions  or  even  more,  e.  g.  2,5  or  3 
molecular  proportions,  of  hydrogen  chloride  for 
each  molecular  proportion  of  tetrahydrofurane  50 
should  be  employed  at  temperatures  between  140° 
and  165°  C.  The  proportion  of  4.4'-dichlordi- 
butyl  ether  in  the  reaction  product  may  be  in- 
creased by  using  from  1  to  2  molecular  propor- 
tions of  hydrogen  chloride  for  each  molecular  55 


proportion  of  tetrahydrofurane  at  temperatures 
between  130°  and  150°  C. 

The  reaction  may  be  carried  out  for  example 
by  charging  liquid  tetrahydrofurane  into  a  pres- 
sure-tight vessel,  pressing  in  anhydrous  hydrogen 
chloride  and  then  heating  to  reaction  tempera- 
ture. The  hydrogen  chloride  may  also  be  pressed 
in  during  or  after  heating  the  tetrahydrofurane. 
The  formation  of  4.4'-dichlordibutyl  ether  is  par- 
ticularly favoured  when  pressing  in  the  amount 
of  hydrogen  chloride  required  for  the  reaction  in 
small  batches  or  in  the  form  of  a  slow  current 
into  the  hot  tetrahydrofurane  enclosed  in  a  pres- 
sure-tight vessel. 

Catalysts  may  be  employed  in  our  process, 
through  the  conversion  of  tetrahydrofurane  into 
1.4-dichlorbutane  and  particularly  into  4.4'-di- 
chlordibutyl  ether  is  highly  satisfactory  v/ithout 
the  aid  of  catalysts.  Suitable  catalysts  are  those 
which  have  proved  suitable  for  promoting  the  for- 
mation of  alkyl  halides  from  olefines  and  hydro- 
gen halides,  such  as  metal  halides,  e.  g.  the 
chlorides  of  iron,  bismuth,  mercury,  zinc  or  cal- 
cium, or  iodine  or  active  carbon,  silica  gel  and 
the  like  which  may  be  impregnated  with  a  metal 
salt  of  the  type  referred  to  above. 

The  following  examples  will  illustrate  meth- 
ods of  practizing  the  invention  although  the  in- 
vention is  not  limited  to  the  examples. 

Example  1 

In  a  pressure-tight  vessel  made  from  steel  of  1 
liter  volume  144  grams  of  tetrahydrofurane  and 
200  grams  of  anhydrous  hydrogen  chloride  are 
heated  at  150°  C.  for  5  hours.  The  reaction 
mixture  is  distilled,  thus  yielding  175  grams  of 
1.4-dichlorbutane  corresponding  to  a  yield  of  70 
per  cent. 

Example  2 

In  a  pressure-tight  lead-lined  autoclave  of  2 
liters  volume  700  grams  of  tetrahydrofurane  and 
2  grams  of  bismuth  trichloride  are  heated  to  160° 
C  whereby  a  pressure  of  15  atmospheres  is 
reached.  725  grams  of  anhydrous  hydrogen 
chloride  are  slowly  pressed  in,  and  the  whole  is 
kept  at  160°  C  for  8  hours.  By  fractional  dis- 
tillation of  the  reaction  mixture,  there  are  ob- 
tained 1050  grams  of  1.4-dichlorbutane  and  100 
gi'ams  of  4.4'-dichlordibutyl  ether. 

Example  3 

Into  a  pressure-tight  enamelled  vessel  of  30 
liters  volume  there  are  charged  7  kilograms  of 
tetrahydrofurane  and  20  grams  of  bismuth  chlo- 
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ride.  7.25  kilograms  of  anhydrous  hydrogen 
chloride  are  pressed  in  and  the  whole  Is  heated 
to  160°  C  for  5  hours.  By  fractionating  the  re- 
action mixture  11.6  kilograms  of  1.4-dichlorbu- 
tane  are  obtained  which  corresponds  to  a  yield  of 
94  per  cent. 

Example  4 

7  kilograms  of  tetrahydrofurane  are  heated  in 
a  pressure-tight  enamelled  vessel  of  40  liters  vol- 
ume to  140°  C.  In  the  course  of  8  hours  5  kilo- 
grams of  anhydrous  hydrogen  chloride  are 
pressed  in.  When  fractionating  the  resulting 
liquid,  1.7  kilograms  of  4.4'-dichlordibutyl  ether 
and  2.5  kilograms  of  1.4-dichlorbutane  are  ob- 
tained. There  is  also  formed  some  l-chlor-4- 
hydroxybutane  which  can  be  easily  reconverted 
into  tetrahydrofurane. 


Example  5 

In  a  vessel  as  described  in  Example  4,  7  kilo- 
grams of  tetrahydrofurane  are  heated  to  115°  C. 
5.5  kilograms  of  the  anhydrous  hydrogen  chloride 

^  are  pressed  in  in  the  course  of  8  hours.  1.65  kilo- 
grams of  4.4'-dichlordibutyl  ether  and  1.35  kilo- 
grams of  1.4-dichlorbutane  are  thus  obtained. 
Part  of  the  tetrahydrofurane  is  converted  into  1- 
chlor-4-hydroxybutane. 

^  ^  Although  the  reaction  is  preferably  carried  out 
with  the  aid  of  pure,  substantially  anhydrous 
hydrogen  chloride,  since  aliphatic  dichloro  com- 
pounds are  produced  in  maximum  conversion,  the 
reaction  may  also  be  carried  out  with  hydrogen 

1-^  chloride  containing  other  gases,  e.  g.  nitrogen  or 
oxygen  or  water. 
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This  invention  relates  to  that  type  of  ski- 
bindings  where  the  sole  of  the  shoe  is  pinched  to 
the  ski  by  means  of  a  lever  or  the  like  adapted 
to  press  or  pinch  the  sole  against  the  ski,  in  other 
words  that  type  where  the  presence  of  binding 
means  around  the  heel  of  the  shoe  is  unneces- 
sary. 

In  a  ski-binding  of  this  type  the  point  of  at- 
tachment of  the  .sole  to  the  ski  will  be  determined 
by  the  point  of  contact  between  the  pressing 
member  and  the  sole  of  the  shoe,  the  relation 
between  the  shoe  and  the  ski  being  fixed  in  known 
manner  by  means  of  suitable  side  guides  for  the 
sole  of  the  shoe.  When  skiing  under  varying  con- 
ditions of  snow  and  also  when  performing  differ- 
ent style  of  skiing,  however,  it  is  valuable  to  be 
able  to  vary  the  point  of  attachment  between  the 
sole  of  the  shoe  and  the  ski,  counted  in  the  direc- 
tion of  the  length  of  the  shoe,  in  order  to  change 
the  lever  action  between  the  shoe  and  the  ski. 
In  the  bindings  of  this  type,  which  is  known  per 
se,  this  point  of  pressure  has  been  fixed  once  and 
for  all  at  the  time  of  mounting  the  binding,  and 
the  skier  has  had  no  opportunity  to  change  this 
point  according  to  his  own  wish  and  in  relation  to 
the  conditions  under  which  skiing  is  performed. 

The  object  of  this  invention  is  to  provide  a 
ski  binding  of  the  type  described,  where  means 
are  incorporated  in  the  binding  to  make  an  ad- 
justment possible  in  the  direction  of  the  length 
of  the  shoe  or  the  ski  of  the  point  of  pressure  of 
the  lever  or  like  means,  in  order  to  facilitate  the 
adaptation  of  the  ski  binding  for  use  under  vary- 
ing conditions  or  for  varying  styles  of  skiing,  at 
the  same  time  as  a  correction  of  the  point  of  pres- 
sure against  the  sole  of  the  shoe  may  save  this 
for  unnecessary  strain. 

In  order  to  fulfill  this  object,  this  invention 
consists  in  a  ski  binding  with  pressure  means 
adapted  to  pinch  the  sole  of  the  shoe  to  the  ski, 
where  the  said  pressure  means  are  arranged  in 
such  a  manner  that  they  may  be  moved  in  the 
longitudinal  direction  with  reference  to  the  length 
of  the  ski  or  the  shoe,  to  move  the  point  of  appli- 
cation of  the  pressure  against  the  sole  of  the  shoe 
In  accordance  with  varying  requirements  or  wish 
of  the  user. 

When  attempting  to  describe  the  invention  it 
is  not  possible  to  refer  to  .specific  embodiments, 
due  to  the  fact  that  the  invention  must  be 
adapted  to  different  types  of  ski  bindings  of  this 
style,  and  in  accordance  with  the  specific  features 
of  each  style  of  binding.   It  Is  however  easily 


understood  that  it  by  the  help  of  simple  means 
can  be  arranged  for  the  longitudinal  adjustability 
of  the  pressure  organ  in  the  different  well  known 
types  of  such  bindings,  and  to  fix  the  pressure 

.■i  member  in  place  when  so  adjusted.  It  is  thus 
feasible  to  arrange  the  pressure  member  slidable 
and  fixable  in  a  longitudinal  slot  in  the  side  mem- 
bers of  the  toe  piece  of  the  ski  binding,  or  it  is 
possible  in  the  toe  piece  to  arrange  a  number  of 

1 0  fastening  holes  into  which  a  suitable  part  of  the 
pressure  member  alternatively  may  be  fixed.  In 
this  latter  case  the  pressure  member  may  be 
formed  in  such  a  way  that  it  will  be  locked  in  the 
hole  chosen  where  it  is  engaged  with  pressure 

'  J  against  the  sole  of  the  shoe. 

It  is  of  course  also  possible  to  arrange  special 
locking  means  which  are  adapted  to  lock  the 
pressing  member  in  the  hole  where  it  is  engaged. 
The  use  of  a  number  of  alternative  holes  in  the 

20  side  of  the  toe  iron  of  the  ski  binding  is  very 
simple  and  inexpensive  and  is  at  this  time  by 
the  inventor  considered  as  preferable,  especially 
there  where  the  invention  is  adapted  to  be  used 
in  combination  with  that  type  of  bindings  where 

-5  the  pressure  member  is  formed  as  longitudinally 
swingable  levers,  one  on  each  side  of  the  binding 
and  preferably  fixed  together  to  form  a  U-shaped 
pressure  member. 

With  reference  to  the  drawing  an  embodiment 
for  the  invention  of  the  type  just  mentioned  will 
be  described. 

In  the  drawing  I  denotes  the  longitudinal  cross 
section  through  the  middle  part  of  a  ski,  on  this 
the  angle  formed  toe  piece  2  for  the  binding  is 
attached.  In  the  upright  member  of  the  toe  piece 
two  holes  3  and  4  are  arranged,  and  both  of  these 
are  adapted  alternatively  to  receive  the  free  end 
of  the  pressing  member  5.  The  pressure  mem- 
ber 5  may  have  a  head  6  which  is  formed  in  such 

■iiJ  a  way  that  the  pressure  member  can  not  be  taken 
out  when  first  in  place  through  one  of  the  holes 
3  or  4. 

In  order  to  be  able  to  introduce  the  head  6  of 
the  pressure  member  through  the  holes  3  and  4 
' '  it  is  practical  to  make  the  holes  in  one  of  the  side 
irons  oblong  and  to  arrange  a  detachable  locking 
member  over  the  lower  part  of  the  holes. 

By  changing  the  pressure  member  from  the 
hole  4  to  the  hole  3,  the  pressure  which  the  mem- 
ber  will  exert  against  the  sole  of  the  shoe  when 
in  place  will  be  moved  towards  the  rear  of  the 
shoe. 
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This  invention  relates  to  electric  circuit  break- 
ers, and  more  particularly  to  apparatus  for  ultra 
rapidly  reclosing  the  arc-drawing  means  follow- 
ing their  separation  responsive  to  the  occurrence 
of  a  fault  in  the  electric  system  to  be  protected. 

One  of  the  objects  of  the  invention  is  to  re- 
duce the  amoimt  of  energy  required  for  such  re- 
closing  of  the  arc  drawing  means. 

Another  object  of  the  invention  is  to  provide 
apparatus  for  reclosing  the  arc -drawing  means 
in  electric  circuit  breakers,  which  comprises 
means  for  storing  up  potential  energy,  for  ex- 
ample, by  slowing  up  movable  parts  of  the  cir- 
cuit breaker  during  the  separation  of  the  arc- 
drawing  means,  and  redelivering  the  energy  thus 
stored  up  as  additional  energy  for  the  reclosing 
of  said  arc-drawing  means,  the  energy  thus 
stored  up  being  that  resulting  from  the  kinetic 
energy  of  said  movable  parts. 

The  invention,  the  aforesaid  objects  thereof, 
and  such  other  aims  and  objects  as  may  herein- 
after appear,  will  be  readily  understood  from 
the  following  description,  taken  in  connection  with 
the  accompanying  drawing  of  one  embodiment  of 
the  invention  herein  given  for  illustrative  pur- 
poses, the  true  scope  of  the  invention  being  more 
particularly  pointed  out  in  the  appended  claims. 

In  the  drawing: 

Pig.  1  is  an  elevation  of  a  monophase  element 
of  a  circuit  breaker  mounted  upon  a  carriage; 

Fig.  2  in  its  upper  portion  shows,  partly  in 
elevation,  partly  in  section,  a  circuit  breaker  B, 
and  in  its  lower  portion  a  plan  view  of  the  con- 
trolling or  operating  mechanism  of  the  arc-draw- 
ing means  and  a  diagram  of  the  electric  plant  for 
operating  the  two  apparatus  A  and  B: 

Pigs.  3  and  4  show  details. 

The  invention  is  herein  shown  in  its  applica- 
tion to  a  polyphase  circuit  breaker  plant,  but  it 
will  be  imderstood  that  it  is  not  to  be  considered 
as  limited  to  this  particular  application.  Said 
polyphase  circuit  breaker  plant  (see  Fig.  1)  here- 
in comprises  a  normal  or  main  circuit  breaker  A 
having  connected  in  series  therewith  an  ultra- 
rapid  circuit  breaker  B,  which,  upon  the  occur- 
rence of  a  fault,  acts  immediately  to  break  the 
circuit  of  the  electric  system  to  be  protected, 
but  only  in  that  phase  affected  by  said  fault,  and 
then  recloses  said  circuit  before  said  normal 
circuit  breaker  A  of  slow  or  delayed  operation 
has  had  time  to  operate,  said  normal  circuit 
breaker  operating  definitively  to  break  said  circuit 
only  should  the  fault  persist. 

Suitable  means  are  provided,  such  as  a  swing- 
ing member  S,  to  connect  or  disconnect  said  two 


circuit  breakers  A  and  B;  and  each  pole  of  said 
circuit  breaker  B  is  separately  controlled  or  op- 
erated. The  arc-drawing  means  comprises  a 
fixed  and  a  movable  contact,  the  latter  consisting 

,5  of  a  rod  C  which  passes  through  an  arc-drawing 
chamber  D  and  is  actuated  by  suitable  means 
herein  comprising  a  lever  Li,  fulcrumed  at  L2 
and  pivotally  connected  by  a  link  Be  to  a  mem- 
ber P.    The  latter  is  loose  upon  a  shaft  T  and 

10  carries  a  tooth  L3  adapted  to  be  held  forcibly 
against  a  pin  L4  upon  an  actuator  E  by  a  spring 
Ri  which  serves  to  store  up  potential  energy,  as 
will  be  more  fully  set  forth  further  on.  Said 
actuator  is  rigidly  connected  to  a  rotary  column 

1 5  I  provided  at  its  lower  end  with  a  crank  Mg  car- 
rying a  roller  at  its  free  end. 

The  movement  to  separate  the  movable  con- 
tact from  the  fixed  contact  is  in  the  direction 
indicated  by  the  arrow  /i  and  is  effected  by  a 

20  cam  Ca  which  is  swung  in  the  direction  indicated 
by  an  arrow  /2  by  a  spiral  spring  s.  This  spring 
is  secured  at  one  end  to  said  cam  and  is  ten- 
sioned  by  a  worm  W  driven  by  a  motor  Mo  and 
meshing  with  a  gear  u  to  which  the  other  end 

25  of  said  spring  is  seciired.  The  system  is  ar- 
rested with  the  arc-drawing  contacts  in  closed 
position  by  a  lever  Ld  which  controls  the  separa- 
tion of  said  contacts.  A  hiatus  occurs  in  the  op- 
eration between  the  separation  of  said  contacts 

30  and  their  reclosure  to  permit  de-ionisation  of 
the  air  at  the  place  where  the  fault  which  caused 
the  separation  of  said  contacts  occurred.  The 
duration  of  said  hiatus  is  variable  and  is  deter- 
mined by  a  mechanical  time  lag  relay  DM  which 

35  acts  upon  lever  Lr  that  controls  the  closing  move- 
ment of  said  movable  contact  C. 

The  parts  of  the  apparatus  being  in  the  posi- 
tion shown  in  Pig.  2,  with  the  arc-drawing  con- 
tacts closed,  the  operation  is  as  follows: 

40  Upon  the  occurrence  of  a  fault  on  the  system  to 
be  protected,  a  relay  R,  which  is  supplied  with 
energy  from  a  transformer  Tz,  operates  im- 
mediately to  close  the  circuit  of  the  coil  of  an 
ultra-rapid  acting  two  point  contact  CUR.   A  coil 

''5  BB  is  thus  energized  and  its  core,  acting  upon 
toggle  Lc,  actuates  lever  Ld  to  release  cam  Ca, 
which  starts  to  rotate  and  turn  crank  Mg.  When 
said  cam  has  completed  one  revolution,  the  ro- 
tary column  I  and  said  movable  contact  C  being 

•'■>0  still  mechanically  connected,  continue  their  move- 
ment. When  the  parts  are  nearing  the  positions 
shown  in  Fig.  3,  movement  of  the  system  compris- 
ing lever  Li  and  said  movable  contact  C  slows 
up,  while  movement  of  said  rotary  column  I  is 

55  accelerated.   When  the  member  P,  in  this  op- 
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eration,  meets  the  stop  Bt,  operation  of  the  sys- 
tem comprising  parts  P,  Be,  Li  and  C  is  arrested; 
movement  of  said  actuator  E  and  said  column  I 
continuing,  spring  Ri  will  be  strongly  tensioned, 
thus  storing  up  potential  energy  derived  from  the 
kinetic  energy  of  said  column  I.  When  the  maxi- 
mum elongation  of  said  spring  Ri  is  attained, 
crank  Mg  is  locked  with  lever  Lr,  as  shown  in 
Fig.  2. 

In  the  course  of  the  above  described  operation 
cam  Ca,  acting  in  its  rotation  at  the  proper  time 
upon  a  two  point  break  Ta,  breaks  the  circuit  of 
said  coil  BB.  Said  two  point  break  Ta  is  con- 
nected to  a  mechanical  relay  RM,  which  is  so  con- 
structed and  arranged  that  it  will  not  reclose  said 
circuit  until  a  certain  time  has  elapsed  after  the 
extinction  of  the  drawn  arc,  in  practice  about 
fifteen  seconds,  in  order  to  prevent  the  circuit 
from  being  broken  twice  in  rapid  succession  in  the 
same  chamber. 

At  the  start  of  the  circuit  breaking  movement 
of  said  movable  contact  a  nose  N  sets  the  above- 
mentioned  time  lag  relay  DM  in  operation.  When 
the  period  of  time  for  which  said  time  lag  relay  is 
adjusted  has  elapsed,  said  relay  actuates  a  striker 
Pr  to  break  a  toggle  pivoted  at  one  end  to  a  fixed 
point  and  at  the  other  to  said  lever  Lr,  which  con- 
trols the  reclosing  movement  of  said  arc -drawing 
contact  C.  This  causes  said  lever  Lr  to  release 
crank  Mg  and  said  spring  Ri,  which  latter  thus 
delivers  the  energy  it  previously  stored  up  during 
the  circuit  breaking  movement  of  said  movable 
contact  C.  This  vigorously  draws  back  said  ac- 
tuator E,  integral  with  said  column  I,  toward  said 
member  P,  which  latter  is  still  pressed  against 
the  stop  Bt.  When  these  two  parts  meet  the 
movement  of  said  contact  C  is  accelerated,  the 
speed  of  said  column  I  diminishes,  and  said  mov- 
able contact  closes  the  circuit,  inclosing  move- 


ment being  damped  by  a  conventional  hydraulic 
damper  ATi. 

If,  when  the  closing  movement  of  said  movable 
contact  is  completed,  the  fault  has  disappeared, 
the  circuit  BD  will  remain  broken  by  the  relay 
RR,  the  action  of  which  is  sufficiently  retarded 
and  which  no  longer  is  supplied  with  current 
through  the  ultra-rapid  two  point  contact  CUR, 
and  the  main  circuit  breaker  A  will  not  operate  to 

10  break  the  current.  On  the  other  hand,  should  the 
fault  still  persist,  relay  R  and  consequently  said 
two  point  contact  CUR  will  operate  automatically 
to  cause  relay  RR  to  close  circuit  BD,  thus  op- 
erating main  circuit  breaker  A  definitely  to  break 

15  the  circuit. 

It  will  be  seen  that  the  present  invention  en- 
ables practically  all  the  energy  used  for  operating 
the  circuit  breaker  B  to  break  the  circuit,  to  be 
recuperated  on  conclusion  of  said  operation,  and 

•20  to  utilize  the  energy  thus  recuperated  to  insure 
the  rapid  reclosure  of  said  circuit  by  said  circuit 
breaker  B.  It  is  thus  possible  to  use  a  much  less 
powerful  motor,  motor  Mo  for  example,  than  has 
heretofore  been  required,  and  still  obtain  the  same 

■25  rapidity  of  reclosure.  Thus,  by  diminishing  by 
one  half,  for  example,  the  energy  to  be  stored  up 
in  spring  s,  the  power  of  motor  Mo  can  be  reduced 
by  this  same  amount  while  still  obtaining  a  speed 
of  operation  comparable  to  that  heretofore  ob- 

,10  tained  with  circuit  breakers  using  the  more  power- 
ful motor  without  the  energy  recuperating  fea- 
ture of  the  present  invention. 

I  am  aware  that  the  present  invention  may  be 
embodied  in  other  specific  forms  without  depart- 

15  ing  from  the  spirit  or  essential  attributes  thereof, 
and  I  therefore  desire  that  the  present  embodi- 
ment of  the  invention  be  considered  in  all  respects 
as  illustrative  and  not  restrictive. 

CHARLES  BRESSON. 
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My  invention  relates  to  the  devices  used  for  rotary  members  is  ensured  by  a  movable  member 
starting  internal  combustion  engines  for  aircrafts  which  is  slidable  parallel  to  said  shaft  and  is 
and  the  like  and  more  particularly  to  those  me-  connected,  for  this  purpose,  to  said  two  rotary 
chanical  devices  intended  to  rotate  the  engine  members  respectively  by  means  of  slidable  key- 
to  be  started  which  are  known  by  the  name  of  5  ing  means,  at  least  one  of  which  is  formed  by 
fly-wheel  starters,  and  also  to  electric  devices  for  reversible  ramps,  helical  or  the  like,  said  mov- 
producing  the  ignition  during  starting,  and  has  able  member  being  subjected  to  the  action  of  a 
for  its  objects  a  number  of  improvements  in  this  resilient  device  which  urges  it  parallel  to  said 
type  of  devices,  which  improvements  may  be  axis  in  the  opposite  direction  to  the  movement 
used  together  or  separately.                               10  it  effects  under  the  action  of  said  ramps  when 

It  is  known  that  such  starters  essentially  com-  the  aforesaid  driven  rotary  member  rotates  slow- 
prise  an  electric  or  other  motor  which  enables  er  than  the  driving  rotary  member, 
a  high  speed  to  be  imparted  to  a  fly-wheel  which  Advantageously,  the  driving  rotary  member  is 
is  connected  by  a  mechanism  including  a  high  foi-med  by  a  barrel  and  the  driven  member  by 
ratio  reducing  gear  to  a  claw  that  a  control  en-  lo  a  coaxial  sleeve  on  which  the  stem  of  the  cou- 
ables  to  be  coupled  to  the  engine  to  be  started  pling  claw  is  slidably  keyed;  the  movable  mem- 
when  said  fly-wheel  has  accumulated  sufHcient  ber  being  provided  with  splines  adapted  to  co- 
energy,  operate  with  splines  provided  on  the  facing  sur- 

A  first  improvement  in  starters  consists  in  that.  faces  of  the  barrel  and  of  the  sleeve  respectively 

in  combination  with  a  torque  limiting  device  in-  i:o  and  being  subjected  to  the  action  of  one  or  a 

t?rposed  in  the  transmission  from  the  fly-wheel  series  of  springs  lodged  in  the  barrel, 

to  the  coupling  claw  for  the  engine  to  be  started.  It  is  advantageous  for  both  the  aforesaid  splines 

there  exists  a  resilient  metal  device  which  is  to  be  formed  by  helical  ramps  so  as  to  increase 

adapted  to  be  tensioned  progressively  by  the  ac-  the  angle  of  displacement  between  the  two  mem- 

tion  of  a  momentary  difference  in  speed  between  25  bers  of  the  resilient  coupling, 

two  members  of  the  said  transmission  which  are  Another  improvement  according  to  my  inven- 

connected  to  each  other  without  reducing  gear-  tion  relates  to  starters  in  which  the  claw  is  pro- 

ing  by  means  which  enable  them  to  effect  an  vided  with  an  axial  hole  for  the  passage  of  a 

angular  displacement  relatively  to  each  other,  slidable  rod  terminated  by  an  abutment  against 

the  degree  of  tension  of  said  resilient  device  de-  v/hich  said  claw  is  urged  by  a  resilient  means 

termining  the  driving  torque  applied  to  the  said  and  provided  for  ensuring  the  fluid -tightness  of 

coupling  claw  and  said  torque  limiting  device  said  hole  so  as  to  prevent  any  inlet  of  oil  into 

being  in  this  case  adapted  only  to  slip  in  the  the  case  of  the  starter. 

event  of  there  being  an  abnormally  high  resisting  According  to  one  embodiment,  said  fluid-tight- 

lorque.                                                          C5  ness  is  ensured  by  means  of  a  ring  made  of  plas- 

This  combination  of  means  has  the  advantage  tic  material  of  U-shaped  cross-section,  which  is 

of  preventing  slipping  of  the  torque  limiting  de-  inserted  in  said  hole  and  the  two  arms  of  which 

vice  when  the  starter  is  coupled  to  the  engine  are  radial  and  are  in  contact  with  the  two  outer 

to  be  started,  slipping  only  occurring  for  a  re-  and  inner  faces  of  the  claw,  said  resilient  means 

sisting  torque  which  is  much  greater  than  the  40  including  a  spring  which  bears  against  said  ring 

torque  required  to  start  the  rotation  of  the  en-  and  keeps  it  compressed. 

gine  crankshaft,  that  is  to  say  in  case  of  abnor-  According  to  another  embodiment,  a  fluid-tight 
mal  resistance  or  of  back-firing  in  the  engine;  plug  is  fitted  in  the  centre  of  the  outer  face  of 
furthermore,  the  driving  torque  of  the  coupling  the  claw  and  is  provided  with  an  inner  chamber 
claw  increases  very  gradually  from  a  small  or  45  which  enables  said  rod  and  its  abutment  to  effect 
zero  value  up  to  that  required  for  rotating  the  their  movements  when  the  claw  is  sliding, 
crankshaft.  Another  of  said  improvements  consists  in  that, 
In  a  preferred  embodiment,  the  transmission  the  apparatus  being  of  the  type  which  includes 
mechanism  comprises  two  rotaiT  members  which  a  coupling  claw  adapted  to  be  actuated  by  a  bar- 
are  rotatable  about  the  same  axis  while  being  50  rel  which  is  rotated,  through  an  epicyclic  re- 
stationary  with  respect  to  said  axis  in  a  direction  ducer  train  and  a  torque  limiting  device  operat- 
parallel  thereto  and  one  of  which  is  driven  by  ing  by  friction,  by  a  fly-wheel  driven  at  high 
the  fly-wheel  of  the  starter  and  the  other  is  ro-  speed,  said  torque  limiting  device  is  interposed 
tatable  integral  with  the  coupling  claw  for  the  between  the  case  of  the  reducer  and  a  normally 
engine,  and  the  transmission  between  said  two  65  stationary  sun-wheel  of  said  epicyclic  train,  the 
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slipping  in  case  of  overload  being  thus  effected 
between  said  wheel  and  the  case. 

This  arrangement  enables  the  diameter  of  the 
discs  of  the  torque  limiting  device  to  be  consid- 
erably increased  and  consequently  the  number  or  5 
the  pressure  of  the  springs  to  be  decreased. 

A  still  further  improvement  consists  in  the  fact 
that  a  device  for  adjusting  a  torque  limiting  de- 
vice interposed  in  the  transmission  between  the 
fly-wheel  and  the  coupling  claw  for  the  engine  is  10 
accessible  from  the  outside. 

Another  improvement  is  that  the  electric  mo- 
tor for  actuating  the  fly-wheel  is  a  moderate 
speed  one  of  the  order  of  eight  to  ten  thousand 
revolutions  per  minute  and  gearing  up  means  are  i.j 
interposed  between  said  motor  and  said  fy-wheel, 
the  whole  gearing  up  means  being  preferably  se- 
cured to  said  motor  and  being  removable  as  a 
unit  with  sam.e.   It  is  thus  possible: 

(1)  To  use  an  electric  motor  having  a  liigher  oq 
efficiency  than  that  of  very  high  speed  electric 
motors, 

(2)  To  increase  the  speed  of  the  fly-v/heel  to  be 
started  and  thus  decrease  its  weight. 

Another  improvement  v.'hich  is  also  an  object  o- 
of  the  invention  relates  to  the  electric  apparatus 
used  for  starting  an  aircraft  engine.  This  im- 
provement consists  in  a  switch  provided  with  two 
contacts  which  are  connected  to  the  frame  and 
respectively  co-operate  with  two  movable  con- 
tacts,  one  connected  to  one  of  the  magnetos  of 
the  engine  to  be  started  and  the  other  to  the  sec- 
ond magneto,  and  at  least  a  third  fixed  contact 
wliich  is  likewise  connected  to  the  frame  and  co- 
operates with  a  third  movable  contact  connected 
to  the  auxiliary  starting  generator. 

In  the  case  in  which  said  generator  is  a  coil, 
the  switch  is  provided  with  a  fourth  fixed  contact 
which  is  identical  to  the  third  and  which  co- 
operates with  a  fourth  movable  contact,  these  .jo 
two  movable  contacts  being  adapted  to  occupy 
three  positions  and  to  contact  respectively  with 
two  other  fixed  contacts  connected  to  the  two 
poles  of  the  source  of  current. 

Other  improvements  will  furthermore  become  4.-, 
apparent  from  the  ensuing  description  of  an  ex- 
emplary embodiment  of  an  electric  starter  pro- 
vided with  all  the  aforesaid  improvements  and 
of  apparatus  for  the  ignition  during  starting. 

Said  exemplary  embodiment  is  shown  in  Ion-  co 
gitudinal  section  in  Fig.  1  of  the  accompanying 
drawings : 

Fig.  2  is  a  partial  section  along  the  line  II — II 
of  Fig.  1; 

Fig.  3  shov.'s  a  modification  of  construction  of  55 
a  detail;  and 

Fig.  4  a  modification  of  another  detail; 

Fig.  5  reproduces  in  perspective  the  front  part 
of  Fig.  1,  slightly  modified; 

Figs.  6  and  7  are  partial  views  shov/ing  modi-  ^.^^ 
fications  of  Fig.  1. 

Fig.  8  is  a  detail. 

Fig.  9  shows  diagrammatically  an  apparatus 
for  the  ignition  during  starting,  including  a  start- 
ing magneto.  p- 

Figs.  10  and  11  show  the  controlling  switch  in 
two  other  operative  positions. 

Figs.  12,  13  and  14  are  respectively  similar  to 
Figs.  9,  10  and  11  in  the  case  of  apparatus  pro- 
vided with  a  starting  coil.  70 

The  starter  shown  includes,  like  all  fiy-wheel 
starters,  a  fly-wheel  ( .  Said  fly-wheel  I  is  bolted 
on  a  plate  2  secured  to  a  hollow  elongated  hub 
3  supported  near  said  plate  by  a  bearing  4  car- 
ried by  a  plate  5  fixed  on  the  end  of  a  cylindrical  75 


box  6  carried  by  a  partition  7  inside  the  case  of  the 
apparatus.  Said  plate  2  carries,  on  the  opposite 
side  to  that  on  which  is  located  the  f.y-wheel  I, 
a  plurality  of  shafts  8  which  are  angularly  dis- 
tributed about  the  hub  3  and  on  which  are  respec- 
tively mounted  pinions  9  meshing  on  the  one  hand 
with  a  common  pinion  10  secured  to  the  hub  3. 
and  on  the  other  hand  with  an  internally  toothed 
pinion  1 1,  the  hub  12  of  which  is  loosely  mount- 
ed on  the  hub  3  of  the  fly-wheel.  Beside  said 
hub  12  the  hub  3  carries,  likewise  loosely  mount- 
ed, the  hub  (4  of  a  planet  wheel  carrier  plate  15 
on  wliich  are  mounted  a  plurality  of  p:nions  17 
meshing  with  a  sun-v,'heel  18  secured  to  the  hub 
12  and  with  a  sun-wheel  IS  carried  by  a  sleeve  20 
centred  in  the  box  6  and  provided  with  an  ex- 
ternal collar  21  fixed  on  the  end  of  the  box  6 
opposite  that  carrying  the  plate  5.  Said  sleeve 
20  carries  a  second  sun-wheel  23  with  which  mesh 
planet  wheels  24  mounted  on  a  planet  wheel  car- 
rier plate  25,  the  hub  26  of  which  is  likewise 
loosely  mounted  on  the  hub  3.  The  planet  gears 
24  mesh  on  the  other  hand  with  a  sun-wheel  28 
secured  to  the  hub  (4.  A  pinion  29  is  secured  to 
the  hub  26  and  meshes  with  a  plurality  of  pinions 
30  carried  by  shafts  3i  fixed  to  the  end  of  a 
rotary  barrel  32  centred  by  means  of  ball  bear- 
ings 33  in  a  bearing  surface  34  of  the  case.  At 
the  centre  of  the  end  of  said  barrel  32  is  lodged  a 
ball  bearing  35  which  acts  as  a  bearing  for  the 
end  of  the  hub  3.  Said  pinions  30  mesh  with  a 
sun-wheel  36  which  carries  on  the  outside  there- 
of splines  on  wliich  are  fitted  the  annular  discs 
of  a  torque  Umiting  device  of  the  usual  friction 
type,  the  springs  38  of  which  press  all  said  discs 
against  a  plate  39  which  is  fixed  to  the  case  and 
which  centres  the  wheel  36  by  means  of  a  smooth 
bearing  surface  provided  in  the  latter.  Each  of 
the  springs  38  has  one  of  its  ends  fitted  in  a  cup 
40  secured  to  fingers  41  which  pass  through  the 
wall  of  the  case  and  project  outside  same  where 
all  said  fingers  are  in  contact  with  a  plate  42 
adapted  to  screw  on  a  screw -thi-ead  43  provided 
on  the  outside  of  the  cylindrical  bearing  surface 
34. 

The  inner  face  of  the  cylindrical  part  of  the 
barrel  32  is  provided  with  helical  ramps  wath  a 
reversible  pitch  45  engaging  with  corresponding 
ramps  46  provided  on  the  cylindrical  periphery 
of  movable  piece  having  the  form  of  a  cup  47  and 
provided  at  its  centre  with  a  hole  in  the  wall  of 
which  are  formed  splines  48  v/hich  may  be  formed 
by  helical  ramps  and  engaged  with  correspond- 
ing splines  or  ramps  49  of  a  sleeve  50  coaxial  with 
the  barrel  and  centered  at  its  end  on  a  cylindrical 
bearing  surface  51  projecting  from  the  end  of 
the  barrel  32.  At  its  other  end,  the  sleeve  53 
carries  a  plate  52,  a  strong  spring  coaxial  with 
the  barrel  or  a  series  of  springs  53  in  ring  forma- 
tion are  arranged  inside  the  barrel  32  between 
the  cup  47  and  said  plate  52.  A  retaining  ring 
54,  which  a  splined  fit  in  the  barrel  32  secures 
to  the  latter,  holds  the  sleeve  50  axially,  being 
itself  retained  longitudinally  by  means  of  a  nut 
55  screwed  on  the  end  of  the  barrel  32. 

On  the  inside  of  the  bore  of  said  sleeve  50  are 
formed  splines  58  which  fit  into  longitudinal 
splines  cut  on  the  stem  60  of  the  coupling  claw 
61  for  the  engine  to  be  started,  it  being  thus  pos- 
sible for  said  claw  to  slide  longitudinally  rela- 
tively to  the  sleeve  50.  This  possible  movement 
is  limited  by  two  shoulders  62  and  63  which  re- 
spectively abut  at  the  end  of  the  splines  5S  and 
at  the  end  of  the  sleeve  50.  Said  stem  50  is 
provided  on  the  opposite  side  to  the  claw  6 1  with 
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an  axial  recess  64  in  which  is  lodged  a  spring  65 
interposed  between  the  bottom  of  said  recess  and 
a  shoulder  66  of  a  long  rod  67  lodged  in  the  axis 
of  the  hollow  hub  3  and  the  stem  60,  through 
both  of  which  it  passes  freely  from  end  to  end 
as  well  as  the  bottom  of  said  recess  64.  It  can 
also  slide  longitudinally  and  a  nut  68  is  screwed 
on  its  end  and  projects  outside  in  the  axis  of  the 
claw  61,  said  nut  thus  forming  an  abutment 
against  the  body  of  said  claw  fcv  limiting  the  axial 
movement  of  the  rod  under  the  pressure  of  the 
spring  65.  The  opposite  end  of  the  central  rod 
67  is  attached  to  one  of  the  arms  of  an  equalizing 
lever  70  which  is  carried  by  a  fixed  spindle  71 
inside  the  case  and  the  other  arm  of  which  is 
engaged  by  a  slidable  rod  72  projecting  outside 
the  case. 

The  end  of  the  hub  3  nearest  the  fly-wheel  I  is 
secui-ed  to  a  pinion  75  which  meshes  with  a  wheel 
76  of  larger  diameter  which  is  loosely  mounted 
on  the  shaft  77  of  a  moderate  speed  electric  mo- 
tor 78,  of  the  order  of  eight  to  ten  thousand  revo- 
lutions for  example.  Said  wheel  76  furthemiore 
has  a  rim  79  inside  which  is  arranged  a  plate  80, 
the  hub  of  which  is  keyed  on  the  shaft  77.  A 
shaft  81  fixed  on  the  plate  80,  near  the  periphery 
thereof,  passes  through  a  radially  ovalized  eye 
82  at  the  end  of  a  resilient  circular  jaw  83.  The 
latter  is  centred  at  three  points  on  the  plate  in 
such  a  manner  that  in  the  inoperative  position 
there  is  a  clearance  between  said  jaw  83  and  the 
rim  79  which  surrounds  it,  but  under  the  action 
of  centrifugal  force  the  jaw  opens  resiliently  and 
rubs  against  said  rim  79,  thereby  ensuring  the 
drive  of  the  wheel  76.  The  clutch  is  constructed 
so  as  to  be  self-tightening  but  not  self-locking. 
It  thus  has  a  variable  driving  capacity,  at  the 
same  speed,  according  to  whether  the  one  or  the 
other  of  its  parts  is  the  driving  part  and  the  other 
the  resisting  part.  The  whole  gearing-up  ar- 
rangement 7S — 83  is  adapted  to  be  able  to  pass 
through  the  orifice  of  the  case  in  which  fits  the 
end  of  the  motor  78  and  can  thus  be  removed  and 
placed  in  position  as  an  integral  unit  with  said 
motor,  the  case  of  which  carries  a  flange  85  for 
fixing  on  the  edges  of  said  orifice. 

On  the  end  of  the  barrel  32  there  is  further- 
more fixed  a  gear  86  which  is  concentric  with  the 
barrel  and  which  meshes  with  a  wheel  87  fast  on 
a  shaft  88  which  is  journalled  in  the  case  and 
which  projects  outside  same  by  means  of  a  head 
89  adapted  to  receive  a  crank  handle  or  other 
manually  actuable  member. 

The  operation  is  as  follows: 

When  the  electric  motor  78  is  started,  the  cen- 
trifugal friction  clutch  79 — 83  is  not  engaged,  so 
that  the  motor  starts  unloaded  and  the  current 
taken  is  comparatively  small;  the  shaft  77  of  the 
motor  drives  the  plate  80  at  increasing  speed;  the 
jaw  83  then  gradually  opens  under  the  action  of 
the  increasing  centrifugal  force  and  rubs  against 
the  rim  79  when  the  motor  is  rotating  at  a  pre- 
determined speed,  thereby  ensuring  the  drive  of 
the  wheel  76  and  of  the  fly-wheel  I  through  the 
gearing-up  mechanism  78 — 75.  This  rotation  of 
the  fly-v;heel  I  is  transmitted  to  the  barrel  32 
by  means  of  the  reducing  pinions  10,  9  and  II 
and  of  the  epicyclic  reducing  trains  18,  17,  19, 
28,  24,  23  and  29,  30,  33,  the  sun-wheel  36  being 
held  stationary  by  the  friction  device  37  to  40. 
As  nothing  prevents  the  rotation  of  the  claw  61 
and  of  the  sleeve  50  which  is  secured  thereto,  the 
cup  47  which  rotates  integral  with  the  sleeve  50 
is  rotated  by  the  helical  ramps  45  without  tending 
to  screw  into  the  barrel  32. 


When  the  fly-wheel  I  has  received  sufficient 
impetus,  the  rod  72  is  pulled,  which  is  effected  in 
this  case  by  means  of  an  electromagnet  9  a  which 
is  energized  at  the  selected  instant;  the  rod  66 
5  is  then  pushed  in  the  direction  /  and  teiidii  to 
compress  the  spring  65  which  in  turn  pushes 
back  the  claw  61  and  brings  it  into  engagement 
with  that  of  the  engine. 
As  soon  as  the  two  claws  engage,  the  claw  6 1  is 

10  brought  to  a  standstUI  and  a  relative  rotation 
then  exists  between  the  sleeve  50  and  the  barrel 
32,  which  results  in  an  axial  movement  of  the  cup 
47  against  the  action  of  the  springs  53  which  it 
gradually  compresses  until  the  torque  transmitted 

1  ;j  by  said  cup  to  the  claw  6 1 ,  which  torque  depends 
on  the  tension  of  said  springs,  is  suflBcient  to  set 
in  rotation  the  crankshaft  of  the  engine  to  be 
started.  As  soon  as  the  engine  starts  to  rotate 
iinder  its  own  power,  the  starting  claw  pushes 

■_o  back  the  claw  61  which  returns  to  the  position  of 
Pig.  1,  against  spring  65,  while  the  springs  53 
contract  and  return  the  cup  47  to  its  inoperative 
position. 

In  the  event  of  there  being  an  abnormally  high 

•J.-3  but  limited  resisting  torque,  slipping  of  the  fric- 
tion device  37  to  40  occurs  and  consequently  a 
corresponding  rotation  of  the  sun-wheel  36.  The 
value  of  the  maximum  torque  which  said  limit- 
ing device  39 — 40  enables  to  transmit  can  be  read- 

;  0  ily  controlled,  without  its  being  necessary  to  re- 
move the  apparatus,  by  simply  manipulating  the 
nut  42  which  is  outside  the  apparatus. 

On  the  other  hand,  the  clutch  83 — 79  is  so  con- 
structed that,  when  the  resisting  torque  becomes 

■^r,  abnormally  high  and  produces  a  slowing  down  of 
the  fly-wheel  and  of  the  electric  motor  78,  its  driv- 
ing torque  is  less  than  that  of  the  motor  at  a  speed 
for  which  the  back  electromotive  force  of  the  mo- 
tor is  sufficient  to  limit  the  intensity  of  the  cur- 

40  rent  of  the  motor  to  a  value  than  can  be  per- 
manently supported  by  the  windings.  Slipping 
then  occurs  of  the  jaw  83  relatively  to  the  rim  7S 
and  the  automatic  release  of  the  clutch  thus  ob- 
tained enables  the  current  to  be  left  on  the  elec- 

4 )  trie  motor  78  without  danger  of  a  short-circuit, 
since  said  motor  can  thus  continue  to  rotate  at  a 
fair  speed  while  the  speed  of  the  fly-wheel  con- 
tinues to  decrease. 
In  the  event  of  failure  of  the  electric  motoi-,  the 

00  fly-wheel  I  may  be  started  by  hand  by  means  of 
the  shaft  88  which  enables  the  barrel  32,  and  con- 
sequently the  fly-wheel,  to  be  rotated  through  the 
reducing  transmission  between  the  fly-wheel  and 
the  barrel,  which  transmission  in  this  case  oper- 

O  j  ates  with  a  gear  up  ratio. 

It  will  be  observed  that  said  transmission  has  a 
considerable  ratio  for  a  very  reduced  bulk  and 
weight. 

Fig.  3  shows  a  modification  of  construction  of 

CO  the  device  for  adjusting  the  torque  limiting  de- 
vice 37  to  40.  In  this  modification,  the  cup  40  for 
seating  the  springs  38  is  pressed  against  a  screw- 
threaded  part  92  wliich  screws  in  the  case  and 
carries  teeth  93  with  which  engages  a  pinion  94 

C5  carried  by  a  shaft  95  which  projects  from  the 
case.  It  is  obvious  that  by  rotating  said  shaft 
95,  the  screw-threaded  part  92  is  screwed  more 
or  less  into  the  case  thereby  adjusting  the  springs. 
In  the  modification  of  Fig.  4,  the  centrifugal 

70  clutch  with  a  self-tightening  resilient  jaw  is  re- 
placed by  the  combination  with  a  free-wheel  96 
of  a  centrifugal  clutch,  the  driving  capacity  of 
which  is  Identical  in  both  directions  of  rotation, 
said  clutch  being  provided  with  masses  97  which 

75  are  movable  radially  in  a  cage  98  so  as  to  engage 


4 


343,303 


the  rim  79  under  the  action  of  centrifugal  force, 
said  cage  98  being  carried  by  the  shaft  77  by 
means  of  said  free-wlieel  96.  When  the  electric 
motor  is  started  the  clutch  79 — 97  is  not  engaged 
and  the  shaft  77  only  drives  the  cage  98  through  .3 
the  free-wheel  96;  it  therefore  starts  with  prac- 
tically no  load;  when  it  has  been  started,  the 
masses  97  rub  against  the  rim  79  and  ensure  the 
drive  of  the  wheel  73  and  of  the  whole  of  the 
mechanism  the  latter  actuates.  The  free-wheel  lu 
96  enables  said  wheel  78  to  rotate  faster  than  the 
shaft  77  so  that  if  the  supply  current  of  the  elec- 
tric motor  is  cut  off,  the  latter  will  not  be  rotated 
by  the  flywheel  and  will  not  exert  braking  action 
thereon.  Pig.  5  reproduces  in  perspective  the  ).", 
front  part  of  Pig.  1,  the  springs  53  being  replaced 
by  a  single  spring  coaxial  with  the  claw  53*.  Pig. 
6  shows  a  means  for  preventing  the  oil  from  the 
engine  or  the  like  from  penetrating  into  the  case 
of  the  starter  through  the  passage  69  provided  in  ii,, 
the  claw  61  for  the  rod  67  which  is  provided  with 
an  abutment  68  against  which  the  sleeve  is 
pressed  by  the  spring  64.  Said  means  consists  in 
a  ring  99  made  of  plastic  material,  the  cross-sec- 
tion of  which  is  U-shaped,  the  two  lips  of  the  U 
respectively  bearing  against  the  front  and  rear 
transverse  faces  of  the  claw  61.  Said  ring  may 
be  made  in  two  parts,  as  shown,  and  on  it  bears 
the  spring  64  by  means  of  a  washer  100.  Under 
these  conditions,  the  material  of  said  ring  is  com-  30 
pressed  and  presses  intimately  against  the  walls 
of  the  passage  69  and  against  the  rod  67. 

As  shown  in  the  modification  of  Fig.  7,  the  same 
result  could  be  obtained  simply  by  means  of  a 
screw-threaded  plug  102  adapted  to  close  a  cen-  a5 
tral  recess  of  the  claw  61,  fluid-tightness  being 
ensured  by  means  of  two  rings  103  and  104. 

Said  plug  is  provided  v/ith  an  inner  chamber 
105  of  sufficient  depth  to  enable  the  abutment  68 
of  the  road  67  to  effect  its  movement.  40 

Pinally,  Pig.  8  shows  a  modification  of  the  man- 
ual starting  device,  according  to  which  the  shaft 
88  is  enclosed  in  the  case  and  is  connected  by  a 
single  pair  of  gears  (06 — 107  to  a  shaft  (08  which 
is  arranged  perpendicular  to  the  axis  of  the  claw 
and  is  provided  with  a  very  accessible  head  89 
which  is  intended  to  receive  a  removable  crank 
handle  or  the  like.  The  manual  starting  can  thus 
be  effected  under  the  best  conditions. 

In  Pig.  9,  which  shows  dlagrammatically  the 
electric  apparatus  for  the  ignition  during  start- 
ing, 20 (  designates  the  magneto  for  normal  op- 
eration and  202  the  starting  contact  with  which 
said  magneto  is  provided,  203  designates  one  of 
the  spark  plugs  and  204  the  metal  mass  of  the 
engine;  205  is  the  starting  magneto,  the  second- 
ary of  which  is  connected  by  a  wire  206  to  the 
starting  contact  202  of  the  normal  operation 
magneto  201,  whereas  its  primary  is  connected 
by  a  wire  207  to  a  movable  contact  208  of  a 
switch  209.  Said  contact  208  co-operates  with  a 
contact  2 1 0  and  the  switch  is  provided  with  two 
other  contacts  2 1 1  and  2 1 2  which  are  connected 
to  the  frame  204  and  co-operate  respectively  with 
movable  contacts  213  and  214  respectively  con- 
nected  by  the  wires  215  and  216  to  the  normal 
operation  magnetos  of  the  engine. 

The  operation  of  this  apparatus  is  as  follows: 

In  the  inoperative  position  (Pig.  10)  the  three 
movable  contacts  208,  2(3  and  2(4  are  respective-  79 


ly  connected  to  the  corresponding  contacts  209, 
2(1  and  212  and  the  respective  primaries  of  the 
three  magnetos  are  connected  to  the  frame.  The 
ignition  is  cut  off  and  there  is  absolute  safety. 

In  order  to  start  the  engine,  (Fig.  11),  the 
movable  contacts  208,  213  and  214  are  separated 
from  the  contacts  209,  211  and  212  and  the  pri- 
maries of  the  three  magnetos  are  insulated  from 
the  frame.  The  three  magnetos  can  therefore 
all  supply  current  at  once. 

In  normal  operation  (Pig.  9) ,  the  movable  con- 
tacts 2(3  and  214  are  separated  from  the  con- 
tacts 21 1  and  212  but  the  movable  contact  208  is 
on  the  contact  209.  The  normal  operation  mag- 
netos therefore  continue  to  supply  current  where- 
as the  starting  magneto  205  no  longer  supplies 
current,  its  primary  being  connected  to  the  frame 
and  the  high  frequency  oscillations  being  short- 
circuited  to  the  frame. 

The  apparatus  shown  in  Pig.  12  differs  from 
the  previous  one  by  the  fact  that  the  high  tension 
starting  generator  is  formed  by  a  coil  205a.  One 
of  the  ends  of  the  primary  of  said  coil  is  con- 
nected to  the  movable  contact  208  as  was  the 
above  starting  magneto  205  but  the  switch  is 
provided  with  a  contact  218  which  co-operates 
with  said  movable  contact  208  and  which  is  con- 
nected by  a  conductor  219  to  one  of  the  poles 
of  a  source  of  current  220.  The  other  end  of  said 
primary  is  connected  to  a  shielded  switch  221 
which  is  itself  connected  to  a  movable  contact 
208a  of  the  switch,  which  contact  is  similar  to 
the  contact  208,  and  which  co-operates  with  two 
contacts  210a  and  218  respectively  connected  to 
the  contact  212  and,  through  a  conductor  222, 
to  the  second  pole  of  said  source  of  cux-rent. 

The  operation  is  the  same  as  in  the  previous 
case  and  it  is  obvious  (Pig.  12)  that  in  normal 
operation,  the  coil  205a  is  completely  insulated 
from  the  source  of  current  220  while  the  normal 
operation  magnetos  are  connected  to  the  frame 
through  the  coil  205  owing  to  the  fact  that  the 
movable  contacts  208  and  208a  are  connected 
to  the  contacts  2 1 0  and  2 1  Oa. 

When  inoperative,  (Pig.  13)  the  normal  op- 
eration magnetos  are  directly  connected  to  the 
frame,  the  movable  contacts  213  and  214  being 
respectively  connected  to  the  contacts  2 1 1  and 
212  and  the  coil  is  again  completely  insulated 
from  the  source  of  current  220,  the  contacts  208 
and  208a  being  open. 

In  the  position  for  starting  ignition  (Pig.  13), 
the  contacts  108  and  (08a  are  connected  to  the 
contacts  118  and  118a  and  the  coil  105a  is  thus 
connected  to  the  source  of  current  120,  whereas 
the  contacts  1(3  and  1(4  are  open  and  the  cor- 
responding magnetos  are  insulated  from  the 
frame. 

Whether  the  starting  high  tension  generator 
is  a  magneto  or  a  coil,  the  movable  contacts  of 
the  switch  are  preferably  conjugated  with  each 
other  in  such  a  manner  as  to  be  operable  by 
means  of  a  common  hand  or  foot  operated  mem- 
ber. 

While  I  have  illustrated  and  described  the  pre- 
ferred form  of  construction  for  carrying  my  in- 
vention into  effect,  this  is  capable  of  variation 
and  modification,  without  departing  from  the 
spirit  of  the  invention. 

CHARLES  RAYMOND  WASEIGE. 
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This  invention  relates  to  sluicing  devices  for 
corpuscular  ray  apparatus. 

When  operating  corpuscular  ray  apparatus 
(oscillographs),  particularly  an  electronic  micro- 
scope, it  is  necessary  to  bring  the  bodies,  for  in- 
stance, the  objects  to  be  tested  and  diaphragms 
as  well  into  and  out  of  the  vacuum  chamber 
without  impairing  the  vacuum.  To  introduce 
such  objects  into  the  vacuum  chamber  it  has 
hitherto  been  usual  to  provide  a  cock  in  a  cock 
casing  extending  through  the  apparatus.  The 
cock  plug  is  provided  with  a  bore  serving  as  a 
sluicing  chamber  and  through  which  passes  the 
ray,  said  bore  enabling  a  communication  with  a 
bore  of  the  cock  casing  extending  outwardly  as 
well  as  with  the  vacuum  chamber.  The  prior 
sluicing  device  does  not  lend  itself  readily  to  such 
electronic  microscopes  which  serve  for  the  ob- 
servation of  surfaces. 

The  invention  relates  to  a  sluicing  device  for 
corpuscular  ray  apparatus  whose  construction 
differs  from  that  described  above  in  such  man- 
ner as  to  be  suitable  for  electronic  microscopes 
of  the  last-mentioned  type.  Further,  the  inven- 
tion relates  to  novel  driving  means  which  serve 
to  bring  the  objects  introduced  into  the  sluicing 
chamber,  such  as,  for  instance,  the  object  car- 
tridge into  the  desired  operating  position  after 
the  sluicing  chamber  has  been  brought  into  com- 
munication with  the  vacuum  chamber. 

This  improvement  is  also  suitable  for  micro- 
scopes in  which  the  rays  pass  through  the  object. 

According  to  the  invention  a  bore  provided  in 
the  cock  plug  and  closed  at  one  end  serves  as  a 
sluicing  chamber.  The  object,  for  instance,  the 
object  cartridge  is  introduced  into  this  bore  and 
brought  into  the  operating  position  by  rotating 
the  cock.  In  this  sluicing  device  the  electron 
rays  do  not  pass  through  the  bore  for  the  recep- 
tion of  the  cartridge  as  is  the  case  with  the  prior 
sluicing  device  mentioned  above.  The  cartridge 
according  to  the  invention  may  be  brought  into 
such  an  operating  position  with  the  aid  of  sim- 
ple means  by  moving  it  out  of  the  bore  that  the 
electron  rays  entering  the  microscope  substan- 
tially perpendicularly  to  its  axis  strike  the  object 
and  are  reflected  by  the  latter  into  the  optical 
system  serving  to  magnify  the  object. 

The  sluicing  device  is  preferably  so  designed 
that  after  the  insertion  of  the  object  cartridge 
the  cock  plug  may  be  brought  into  the  position 
in  which  the  sluicing  chamber  communicates 
with  the  vacuum  chamber  by  rotating  it  180°.  To 
bring  the  object  cartridge  from  this  position  into 
the  operating  position  a  drive  serving  to  move 
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the  object  cartridge  out  of  the  bore  is  preferably 
employed  according  to  the  invention  which  is 
arranged  in  the  cock  plug  and  is  actuated  ex- 
teriorly of  the  vacuum  chamber.  To  this  end, 
the  object  cartridge  may  be  inserted  in  a  sleeve 
which  in  turn  is  slidably  arranged  in  the  bore 
closed  at  one  end.  The  sleeve  itself  is  actuated 
according  to  the  invention  preferably  through  a 
shaft  provided  with  a  sealing  cone.  In  order  to 
ensure  an  adjustment  of  the  object  cartridge  in 
both  directions  of  movement  it  is  preferable  to 
effect  a  drive  with  the  aid  of  gears  and  gear 
racks.  A  particularly  simple  device  easy  to  oper- 
ate may,  for  instance,  be  obtained  if  the  driving 
device  for  moving  the  object  cartridge  into  the 
cock  of  the  sluicing  device  is  so  arranged  that 
the  axis  of  the  driving  shaft  coincides  with  the 
axis  of  the  cock  plug.  In  this  case  the  object 
cartridge  may  be  actuated  from  one  point. 

The  above-described  drive  for  the  object  car- 
tridge is  also  of  advantage  if  the  sluicing  device 
is  designed  in  such  a  manner  that  the  electron 
ray  passes  in  the  operating  position  through  the 
bore  for  the  reception  of  the  object  cartridge,  for 
also  in  this  case  the  object  cartridge  may  be 
raised  and  lowered  without  causing  a  jamming  of 
the  object  cartridge  in  the  water-cooled  guide 
sleeve.  A  better  exchange  of  heat  is  thus  ob- 
tained, since  the  object  cartridge  may  be  brought 
nearer  to  the  heat  exchange  surfaces  than  has 
hitherto  been  possible. 

In  the  accompanying  drawings  is  shown  as  an 
embodiment  of  the  invention  a  sluicing  device  for 
an  electronic  microscope  serving  to  observe  sur- 
faces of  objects. 

Fig.  1  is  a  cross-sectional  view  of  the  sluicing 
device; 

Fig.  2  is  a  side  elevational  view  thereof; 
Fig.  3  is  a  sectional  view  on  the  lino  A — 3  of 
Fig.  1; 

Figs.  4  and  5  are  two  longitudinal  sectional 
views  of  the  sluice  cock  with  its  inner  parts,  and 

Fig.  6  is  a  cross-sectional  view  taken  along  the 
line  C — D  of  Fig.  5. 

Referring  to  the  drawings,  (  denotes  the  casing 
enclosing  the  object  sluicing  device  and  which 
forms  a  part  of  the  vacumn  wall.  In  this  casing 
is  fitted  the  part  2  provided  with  a  sealing  cone 
and  to  which  is  secured  the  cathode  (not  shown) 
of  the  electronic  microscope.  The  casing  I  is 
arranged  on  the  objective  lens  3  of  the  electronic 
microscope.  The  axis  of  this  lens  is  perpendic- 
ular to  the  axis  of  the  part  2.  The  lower  end  4 
of  the  objective  lens  is  provided  with  a  seal- 
ing cone  5  which  fits  in  a  corresponding  wall 
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portion  (not  shown)  of  the  electronic  microscope. 
The  electron  ray  passes  through  the  part  2  in  the 
direction  as  indicated  by  the  arrow  8  and  is  re- 
flected by  the  object  6  supported  in  the  object 
cartridge  7,  so  that  it  enters  the  objective  in  the 
direction  as  indicated  by  the  arrow  9. 

A  sluicing  device  provided  with  a  cock  plug  10 
serves  to  sluice  the  object  cartridge  7.  The  plug 
10  may  be  rotated  with  the  aid  of  a  hand  wheel 
M  and  is  firmly  held  in  position  by  a  spring  12. 
In  the  plug  is  provided  a  bore  13  (Figs.  4,  5,  6)  in 
which  is  arranged  a  sleeve  14  to  which  the  car- 
tridge 7  is  threadedly  attached.  The  sleeve  14 
is  so  mounted  in  the  bore  13  as  to  move  in  the 
upward  and  downward  direction.  To  this  end, 
the  sleeve  1 4  is  provided  with  a  gearing  1 5  in  the 
form  of  a  toothed  rack  cooperating  with  a  gear 
(6.  The  gear  16  is  mounted  on  a  shaft  17  ar- 
ranged in  the  cock  in  parallel  relation  to  the  axis 
of  the  plug  10  and  mounted  in  the  two  ball  bear- 
ing 18,  19.  On  the  left-hand  end  of  the  shaft 
17  is  mounted  a  gear  20  meshing  with  a  second 
gear  2i  which  in  turn  may  be  rotated  by  means 
of  a  driving  shaft  22  to  be  actuated  exteriorly  of 
the  vacuum  chamber.  The  adjustment  is  ef- 
fected by  the  hand  wheel  23.  To  seal  the  driving 
shaft  22,  the  sealing  cone  24  is  employed  which 
is  integral  with  the  shaft  22. 


To  insert  an  object  cartridge,  the  cock  10  is  so 
adjusted  by  means  of  a  hand-operated  wheel  1 1 
that  the  bore  13  is  opposite  to  the  opening  25  for  i 
introducing  the  object  into  the  sleeve,  so  that  the  |i 
axis  of  the  bore  1 3  coincides  with  the  axis  of  the  ' 
opening  25.    In  this  operating  position  the  car- 
tridge 7  is  screwed  on  the  sleeve  14.   The  car- 
tridge 7  is  then  within  the  bore  13  so  that  the 
cock  10  may  be  rotated  by  180"  to  bring  it  into 

J')  the  position  shown  in  Fig.  1,  in  which  the  axis  of 
the  bore  13  coincides  with  the  axis  of  the  objec-  j, 
tive  3.   The  object  cartridge  7  is  moved  out  of  f 
the  bore  13  in  the  downward  direction  together 
with  the  sleeve  1 4  by  rotating  the  hand-operated 

I  ")  wheel  23  until  it  assumes  the  operating  position 
shown  in  Fig.  1. 

26  and  27  denote  cooling  ducts  through  which 
flows  cooling  water  during  the  oi>eration.  28  de- 
notes the  corresponding  cooling  water  conduit. 

.  (>  The  arrangement  is  preferably  so  designed  that 
the  object  cartridge  may  be  shifted  ■Rlthin  the 
sleeve  in  parallel  relation  to  its  axis  in  order  to 
compensate  for  the  changes  in  position  of  the 
cartridges,  due  to  the  wear  of  the  plug. 
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My  invenlion  relates  to  a  casting  apparatus 
for  use  in  machines  for  casting  chocolate  and  the 
lilce. 

In  a  known  type  of  such  machines  the  casting 
is  performed  by  means  of  a  reciprocating  piston 
working  in  a  stationary  cylinder  by  applying  a 
slide  which  is  controlled  exactly  in  relation  to 
the  mould  cavities  in  a  row  of  mould  plates  which 
by  means  of  a  conveyor  belt  are  moved  at  a  con- 
slant  speed  past  the  casting  head  and  through  a 
refrigerating  chamber  of  a  material  extension. 
Here  the  difBculty  is  encountered  that  in  ma- 
chines in  which  the  conveyor  runs  at  a  consider- 
able speed  owing  to  the  capacity,  a  very  short 
time  is  available  only  for  the  casting  in  each 
mould  cavity,  especially  when  these  are  arranged 
in  close  proximity.  On  this  account  it  has  been 
proposed  to  lengthen  the  time  available  for  the 
casting  by  giving  the  casting  head  an  oscillatory 
movement,  thereby  following  the  conveyor  during 
the  casting  process.  Hereby,  however,  simultane- 
ously the  time  period  for  the  suction  stroke  of  the 
pistons  is  shortened  so  that  the  advantage  of  such 
means  is  limited. 

The  main  object  of  the  present  invention  is  to 
avoid  this  drawback  and  to  provide  a  casting  ap- 
paratus which  is  able  to  operate  at  a  considerable 
speed  and  by  which  the  discharge  from  the  ap- 
paratus can  be  exactly  timed  in  accordance  with 
the  speed  of  the  conveyor  and  the  arrangement 
of  the  mould  cavities  in  the  mould  plates. 

A  further  object  is  to  provide  an  apparatus  of 
the  kind  in  question  in  which  the  discharge  jets 
can  be  suddenly  broken  so  that  moistening  of 
the  mould  plates  and  the  conveyor  by  afterdrip- 
ping  or  so-called  "tailing"  is  obviated. 

A  still  further  object  is  to  provide  an  apparatus 
of  the  kind  mentioned  which  can  readily  be  ad- 
justed to  cast  chocolate  bodies  of  various  weight 
and  configuration  in  in  accordance  with  the  kind 
of  mould  plates  arranged  on  the  conveyor. 

According  to  the  invention  a  rotary  pump  is 
applied  instead  of  the  reciprocating  pumps 
hitherto  used.  For  the  object  in  question  it  is 
preferably  to  use  a  special  embodiment  of  such 
pump,  as  will  be  described  later  on. 

The  invention  is  illustrated  by  way  of  examples 
in  the  accompanying  drawings,  wherein 

Fig.  1  shows  a  casting  pum.p  according  to  my 
invention  in  cross-section, 

Fig.  2  shows  partly  a  longitudinal  section  of 
the  same  along  the  line  II — II  in  Fig.  1, 

Fig.  3  shows  an  altered  embodiment  for  an 
insertion  piece  shown  at  the  bottom  of  Fig.  2, 

Pig.  4  is,  on  a  reduced  scale,  a  side  elevation 


of  a  casting  apparatus  with  a  pump  as  shown  in 
Figs.  1  and  2, 

Fig.  5  is  an  end  view  of  the  same, 

Pig.  6  shows,  partly  schematically,  the  drive 
5  mechanism  of  the  apparatus  of  Figs.  4  and  5, 

Figs.  7  and  8  show  altered  embodiments  of  cer- 
tain cam  discs  shown  in  Pig.  6,  used  in  connec- 
tion with  an  altered  mode  of  operation  of  the 
apparatus, 

10  Pig.  9  shows  part  of  an  arm  used  in  connection 
with  a  slightly  altered  embodiment  of  the  casting 
pump,  as  seen  from  the  inner  side  of  the  arm, 

Pig.  10  shows  a  longitudinal  section  of  part  of 
said  embodiment,  the  upper  part  of  the  rotary 

15  body  of  the  pump  being  not  cut  through. 

Fig.  11  is  a  perspective  view  of  the  pump  ac- 
cording to  the  last  named  embodiment  and,  partly 
schematically,  the  corresponding  drive  mecha- 
nism. 

20  The  pump,  shown  in  Figs.  1  and  2,  consists  of 
a  casing  (0,  in  the  walls  of  which  are  found  re- 
cesses (2  for  containing  a  heating  medium  serv- 
ing to  keep  the  mass,  e.  g.  chocolate,  contained 
in  the  casing  in  a  liquid  state.  In  bores  14  In  the 

25  end  walls  of  the  casing  10  is  arranged  an  annu- 
lar body  ( 6  which  can  be  driven  by  a  gear  wheel 
13.  At  the  circumference  of  the  body  16  is  found 
a  number  of  axially  spaced  rows  of  radially  ar- 
ranged cylinder  bores  20,  each  occupying  a  piston 

30  22.  The  piston  rods  24  of  these  pistons  project 
into  the  free  central  space  26  of  the  body  16, 
each  carrying  a  roller  28  at  the  free  end.  The 
rollers  of  all  pistons  in  an  axial  row  may  have 
a  common  pivot  pin  30,  as  shown  in  Fig.  2. 

35  One  side  of  the  casing  10  forms  a  tight  seal 
against  the  annular  body  16.  see  Fig.  1,  while  at 
the  other  side  the  casing  forms  a  chamber  32 
extending  along  a  considerable  part  of  the  cir- 
cumference of  the  body  16,  said  chamber  serving 

40  to  occupy  the  chocolate.  The  transition  to  the 
tightly  sealing  part  of  the  casing  1 0  is  formed  by 
an  inclined  face  33  which  adjoins  the  circumfer- 
ence of  the  body  16  tangentially  to  prevent  jam- 
ming of  solid  particles  in  the  chocolate.   At  the 

45  bottom  the  last  named  part  of  the  casing  forms, 
for  each  circumferential  row  of  cylinder  bores  20, 
a  cavity  34  which  extends  over  the  open  ends  of 
two  successive  cylinder  bores  20,  as  it  appears 
from  Fig.  1.   The  cavities  34  are  closed  below  by 

50  an  insertion  piece  36  secured  removably  to  the 
bottom  of  the  casing  10.  According  to  Fig.  2. 
this  piece  36  is  so  formed  that  each  cavity  31 
has  its  own  outlet  38.  In  the  altered  embodi- 
ment of  the  insertion  piece  36',  shown  in  Fig.  3, 

6S  the  cavities  34  are  united  In  groups  to  a  single 
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outlet  33'  which  thus  is  common  for  more  axially 
successive  cylinder  bores  20. 

For  moving  the  pistons  22  a  beam  40  is  ar- 
ranged in  axial  direction  in  the  central  space 
25  of  the  body  IS,  said  beam  being  supported  in 
a  floating  manner  at  its  ends  on  square  studs  42, 
as  will  be  explained  later  on.  On  one  side  of 
the  beam  40  is  formed  a  cam  44,  by  which  the  pis- 
tons 22  are  displaced  to  the  top  position  as  they 
are  moved  past  the  cavities  34,  the  pistons  be- 
ing normally  held  in  the  bottom  position  by 
springs  46,  one  of  which  only  is  shown  in  Fig.  1. 

Suitably  the  cam  44  is  so  formed  that  a  piston 
22  is  moved  from  the  bottom  position  when  the 
free  end  of  the  appertaining  cylinder  bore  20  in 
its  whole  width  has  connection  with  the  apper- 
taining cavity  34  and  that  this  piston  is  moved 
from  the  bottom  position  to  the  top  position  dur- 
ing the  time,  in  which  the  free  end  of  the  cylin- 
der with  its  whole  area  has  connection  with  the 
cavity  34  during  the  rotation  of  the  body  16. 
Furthermore  the  cam  44  is  so  shaped  that  the 
pistons  driven  by  it  are  moved  at  a  constant 
speed  when  the  body  is  turned  at  a  constant 
speed. 

By  the  pump  described  a  uniform  output  of  the 
chocolate  through  the  outlets  38  will  take  place 
when  the  body  16  is  rotated,  and  when  the  body 
is  turned  stepwise  the  required  casting  in  por- 
tions of  the  chocolate  will  be  obtained.  For  this 
procedure  the  length  of  each  step  is  of  no  con- 
sequence and  the  pump  according  to  my  inven- 
tion thus  has  the  advantage  that  the  quantity  of 
chocolate  to  be  cast  can  be  determined  in  a 
simple  manner,  viz.  solely  by  the  angle  of  rota- 
tion of  each  casting. 

As  it  appears  from  Fig.  4  over  the  casing  10 
is  arranged  a  hopper  48  so  that  the  casting  ap- 
paratus may  contain  a  great  quantity  of  choco- 
late. The  casing  10  is  supported  by  brackets  50 
in  relation  to  a  stationary  frame  52,  past  which 
is  moved  the  conveyor  belt  54  of  the  apparatus, 
carrying  mould  plates  56  containing  mould  cavi- 
ties, vide  Fig.  5.  In  the  brackets  50  the  drive 
mechanism  of  the  apparatus  is  mounted. 

The  gear  wheel  1 8  arranged  on  the  end  of  the 
body  1 6  intermeshes  with  a  gear  wheel  58  at  the 
end  of  a  shaft  60  journalled  in  the  brackets  50. 
By  means  of  a  number  of  gears  62  with  different 
gearings  this  shaft  is  driven  from  a  shaft  64  car- 
rying a  pawl  wheel  66.  As  schematically  shown 
in  Fig.  6  the  pawl  wheel  66  is  driven  by  a  pawl 
GO  pivoted  on  a  lever  70  swingable  on  the  shaft 
64.  This  lever  is  pivotally  connected  to  a  push 
rod  72  the  position  of  which  furthermore  is  de- 
termined by  it  being  hinged  to  a  link  74  which 
at  the  present  may  be  regarded  as  swingable  on 
a  stationary  pin  76.  At  its  free  end  the  push 
rod  72  carries  a  roller  78  running  on  the  circum- 
ference of  a  cam  disc  80  fixed  to  a  shaft  82.  This 
shaft  runs  synchronously  with  the  conveyor  54. 

It  is  evident,  that  when  the  shaft  82  is  driven 
in  the  direction  indicated  by  an  arrow  the  cam 
disc  80  wiU  move  the  pawl  68  to  and  fro  through 
the  intermedium  of  the  push  rod  72  and  the 
lever  70  so  that  the  pawl  as  a  one-way  drive  will 
move  the  pawl  wheel  66  step  by  step  whereby  in 
turn  the  body  16,  Figs.  1  and  2,  is  moved  step- 
wise. If,  as  shown  in  Fig.  5,  by  a  clutch  83  is 
interposed  a  gear  62  with  the  gearing  ratio  1:1, 
the  body  16  will  be  advanced  one  pitch  for  each 
movement  of  the  pawl  wheel  66.  By  each  cast- 
ing operation  thus  a  single  axial  row  of  the  pis- 
tons 22  will  be  active. 

As  it  appears  from  Figs.  4-6  the  beam  40  at 


its  end  studs  42  is  suspended  in  two-armed 
levers  84  swingable  on  stationary  pivots  86. 
Through  the  intermedium  of  suitable  joints  and 
nuts  thesa  levers  by  means  of  screv/  spindles  88 

5  are  connected  with  another  set  two-armed  levers 
90  which  with  rollers  92  rest  on  cam  discs  94  on 
the  shaft  82.  Tii.e  beam  4G  with  the  cam  44  thus 
is  supported  by  a  link  system  84,  83,  SO  in  such 
manner  that  the  level  of  the  beam  is  determined 

10  by  the  cam  discs  94. 

These  latter  are  so  shaped  that  the  beam  40 
and  thus  the  cam  44  suddenly  will  be  lifted,  that 
is  to  say  retracted  in  leJation  to  the  pistons  22 
with  which  the  cam  co-act,  at  the  end  of  each 

15  casting  period,  the  object  of  this  being  to  obtain 
a  rapid  interruption  of  the  casting  process. 
Hereby  the  speed  of  the  jets  passing  through 
the  outlets  will  decrease  to  zero  at  the  end  of 
the  casting  period  and  when  the  jets  are  broken 

20  at  the  mouths  of  the  outlets,  the  surface  of  the 
chocolate  will  be  retracted  and  form  a  concave 
surface,  as  it  is  indicated  in  Fig.  1,  and  thus  a 
perfect  and  exact  breaking  of  the  jet  is  secured 
and  afterdripping  is  obviated. 

25  After  the  sudden  lifting  the  beam  43  must  be 
returned  to  its  original  position,  which  in  ac- 
cordance with  the  shape  of  the  cam  discs  94  is 
brought  about  by  a  slow  lowering  during  the 
succeeding  delivery  stroke  of  the  pistons  22  in 

3Q  the  next  row. 

The  screw  spindles  88  have  right  hand  threads 
on  one  half  part  and  left  hand  threads  on  the 
other  hair  part  and  at  the  middle  they  carry 
worm  wheels  96  adjustable  by  worms  98  on  a 

35  common  shaft  (00  by  means  of  a  hand  wheel 
102  arranged  at  the  end  of  the  shaft,  vide  espe- 
cially Fig.  5.  Hereby  it  is  possible  to  adjust  the 
level  of  the  beam  40  and  the  cam  44  and  thus 
the  stroke  of  the  pistons  and  the  quantity  of 

40  chocolate  at  each  casting  operation. 

As  it  is  necessary  to  retain  a  constant  relation 
between  the  rotary  velocity  of  the  shaft  82  and 
the  feed  velocity  of  the  conveyor  54  and,  on  the 
other  hand,  it  is  desired  that  the  length  of  the 

45  casting  period  can  be  varied  without  altering  the 
shape  of  the  cam  disc  80,  according  to  my  in- 
vention special  means  are  provided,  by  which  the 
end  of  the  push  rod  72,  co-operating  with  the 
cam  disc  80,  can  be  swung  to  and  fro  in  the 

50  plane  of  the  cam  disc  in  rhythmus  with  the  re- 
ciprocating movement  of  the  pawi  68  so  that  the 
action  of  the  cam  disc  is  accelerated  or  retarded. 
These  means  comprise  an  arm  106  swingable  on 
a  stationary  pivot  104,  said  arm  resting  against 

65  a  cam  disc  I  (0  on  the  shaft  82  by  means  of  a 
roller  108. 

By  a  link  112  the  arm  108  is  connected  to  an 
arm  114  which  oscillates  a  shaft  116  which,  as 
shown  in  Fir.  5,  is  journalled  in  the  right  bracket 

go  50  and  a  bearing  1(8.  At  its  left  hand  end  the 
shaft  116  carries  a  cross-piece  120  with  a  longi- 
tudinal undercut  notch  122  in  which  the  pin  76 
can  be  secured  in  arbitrary  positions  by  means  of 
a  hand  wheel  124. 

65  When  the  roller  108  rmis  on  the  rotating  cam 
disc  1 10  the  arm  1 14  and  thus  the  shaft  1 16  and 
the  cross-piece  120  are  swung  to  and  fro.  If  the 
pin  76  is  located  co-axially  to  the  shaft  1 16,  this 
is  of  no  influence  on  the  co-operation  bet^ween  the 

70  roller  78  and  the  cam  disc  80  and  the  drive  mech- 
anism functions  as  previously  described.  If,  on 
the  contrary,  the  pin  76  is  adjusted  excentrically 
in  relation  to  the  shaft  1 16,  the  push  rod  72  will 
be  swung  to  and  fro  about  its  left  hand  end  and 

75  thus  the  roller  78  will  run  more  rapidly  or  slowly 
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along  the  curved  part  of  the  cam  disc  80  so  that 
the  time  for  the  active  advancing  movement  of  the 
pawl  wheel  66  is  shortened  or  lengthened,  respec- 
tively, whereby  the  length  of  the  casting  period 
of  the  pump  is  subjected  to  a  corresponding  varia-  5 
tion. 

When  the  drive  mechanism  is  arranged  as  de- 
scribed, one  casting  will  occur  for  each  mould 
plate  56  on  the  conveyor  54.  This  is  suitable  for 
casting  relative  great  chccoiatc  cakes  in  which  the  10 
mould  cavities  occupy  the  greater  part  of  the 
width  of  the  mould  plates  56.  In  casting  smaller 
chocolate  pieces,  in  order  to  obtain  the  greatest 
possible  capacity  of  the  apparatus,  it  is  necessary 
to  arrange  more  mould  cavities  crosswise  on  each  j  - 
mould  plate.  If  the  earlier  presupposed  condition 
is  retained,  viz.  that  the  shaft  82  is  to  be  rotated 
by  one  revolution  for  each  advancing  of  the  con- 
veyor by  one  mould  plate  width,  on  each  revolu- 
tion of  the  shaft  82  will  fall  a  niunber  of,  say  .^^^ 
three,  separate  casting  periods.  This  can  be  ob- 
tained by  substituting  the  cam  discs  GO'  and  S4' 
shown  in  Figs.  7  and  8,  respectively,  for  the  cam 
discs  80  and  94. 

On  the  first  mentioned  disc  80'  the  former  uni- 
formly increasing  part  is  substituted  by  three 
parts  a  with  increasing  radius  vector  and  two 
parts  b  with  constant  radius  vector:  On  the  last 
mentioned  disc  94'  three  projections  c  are  found 
insead  of  a  single  one. 

By  the  alteration  described  the  quantity  of  "^^ 
chocolate  for  each  casting  period  will  be  reduced 
to  one  third.  However,  this  can  be  remedied,  if 
required,  by  interposing  other  gears  62.  If  for 
instance  a  gear  with  a  gearing  ratio  of  1:3  is 
Interposed  so  that  the  rotary  speed  of  the  pump 
is  increased  relative  to  the  rotary  speed  of  the 
pawl  wheel  66  the  previous  quantity  for  each  cast- 
ing operation  will  again  be  reached. 

From  the  above  stated  it  will  appear  that  the 
apparatus  can  be  suited  to  any  number  of  mould 
cavities  crosswise  to  the  mould  plates,  it  means 
in  the  direction  of  movement  of  the  conveyor. 
By  application  of  different  insertion  pieces  35, 
furthermore,  an  adaption  can  be  obtained  to 
different  numbers  of  mould  cavities  longitudinally 
to  the  mould  plates.  Thus  the  insertion  piece  36 
shown  in  Fig.  2  is  suited  for  twelve  cavities  length- 
wise while  the  insertion  piece  36'  of  Fig.  3  is  suited 
for  four  such  cavities,  which  corresponds  to  the  ^ 
division  of  the  mould  plate  56  shov/n  in  Fig.  5.  "^^ 

The  altered  embodiment  of  the  pump,  shown  in 
Fig.  10,  differs  from  that  described  above  therein, 
that  the  pistons  are  formed  as  plungers  126,  the 
inner  ends  of  which  are  secured  to  a  beam  1 28  ar- 
ranged in  axial  direction  in  the  central  space  in 
the  body  (6.  This  body,  as  hitherto,  is  driven  by 
means  of  the  gear  wheel  13.  The  ends  of  the 
beam  123  is  formed  as  pivots  carrying  rotatable 
rollers  130.  The  operative  movement  of  the 
plungers  126  is  produced  by  cams  co-operating  Co 
with  the  rollers  130.  Each  roller  130  is  moved  in 
the  inward  direction  during  the  rotation  of  the 
body  16  by  the  inner  edge  face  of  a  cam  132  at  the 
end  of  an  arm  1 34  secured  to  the  end  of  the  cas- 
ing 10. 

When  the  plungers  126  are  to  perform  their  dis- 
charge stroke  the  roller  130  is  moved  in  the  out- 
ward direction  by  a  curved  notch  137  in  a  cam- 
piece  136  secured  to  the  inner  side  of  an  arm  138 
pivoted  on  a  stud  140  secured  to  a  bracket  142  on  70 
the  casing  10.  The  shape  of  the  notch  137  is  best 
seen  in  Fig.  9.  When  the  arms  1 38  are  held  sta- 
tionary and  the  body  16  is  rotated,  the  plungers 
126  will  be  driven  to  and  fro  in  their  correspond- 
ing cylinder  bores  in  a  similar  manner  as  de-  75 


scribed  in  connection  with  the  first  embodiment, 
the  suction  stroke  taking  place  when  the  free 
ends  of  the  cylinder  bores  have  connection  to  the 
chamber  32  containing  the  chocolate,  the  dis- 
charge stroke  occurring  when  the  free  enri.-  oi  the 
cylinder  bores  are  connected  to  the  cavities  34 
as  previously  explained. 

The  drive  mechanism  shown  in  Fig.  11  contains 
a  driving  shaft  144  moved  sjmchronously  with  the 
conveyor  of  the  casting  machine  by  means  of  a 
gear  wheel  146.  The  shaft  144  is  journalled  in  a 
suitable  manner  not  shown  in  Fig.  11.  The  same 
applies  to  the  other  shafts  shown  in  the  same 
figure  and  mentioned  later  on. 

To  the  shaft  144  is  secured  a  cam  148  co-oper- 
ating with  a  roller  150  on  an  arm  152  swingable 
on  a  shaft  154.  To  the  arm  152  is  secured  a 
ledge  155  co-acting  with  a  roller  153.  This  lat- 
ter roller  is  carried  by  a  slide  160  displaceable 
in  a  slot  162  in  a  coupling  member  164  co-oper- 
ating with  another  coupling  member  163  secured 
to  a  shaft  168,  by  means  of  spring  pressed  rollers 
170  and  inclined  faces  forming  a  one-way  clutch 
in  the  well  known  manner.  By  means  of  a 
spring,  schematically  shown  at  172,  the  member 
164  is  swung  in  the  clockwise  direction,  by  which 
movement  the  clutch  is  inactive.  The  shaft  168 
is  in  driving  connection  with  an  other  shaft  174 
by  gears  176.  The  shaft  174  carries  a  gear  wheel 
178  which  intermeshes  with  the  gear  wheel  18  at 
the  end  of  the  annular  body  1 6. 

The  transmission  described  for  driving  the 
pump  is  constructed  with  the  object  in  view  of 
making  it  possible  to  drive  the  pump  with  a  great 
variety  of  velocities  relative  to  the  velocity  of 
the  conveyor.  This  is  obtained  mainly  by  the 
arm  1 52  interposed  between  the  cam  1 48  and  the 
clutch  member  164.  When  the  slide  160  occupies 
the  position  shown  in  the  slot  162  the  distance 
from  the  contact  point  of  the  roller  158  to  the 
axis  of  the  shaft  154  is  comparatively  short  and 
the  distance  from  the  said  point  to  the  axis  of 
the  shaft  168  is  comparatively  long  and  thus  a 
certain  angle  of  oscillation  of  the  ann  152  pro- 
duced by  the  cam  148  will  produce  a  compara- 
tively small  angle  of  oscillation  of  the  coupling 
member  164.  If  now,  by  means  of  a  screw  spin- 
dle 180,  the  slide  160  is  moved  to  the  inner  end 
of  the  slot  162,  the  same  angle  of  oscillation  of 
the  arm  152  will  produce  a  comparatively  great 
angle  of  oscillation  of  the  member  164.  The  ro- 
tation of  the  annular  body  16  at  each  step  of 
movement  thereof  wiU  be  proportional  to  the 
extent  of  each  oscillatory  movement  of  the  cou- 
pling member  164. 

If  a  still  smaller  rotation  of  the  annular  body 
16  is  required  for  each  oscillatory  movement  of 
the  coupling  member  164,  the  movement  of  the 
latter  in  the  clockwise  direction  may  be  restrict- 
ed by  means  of  a  projection  182  on  the  member 
164  co-acting  with  a  cam  184  on  a  controlling 
shaft  186.  When  this  shaft  is  adjusted  in  the 
clockwise  direction,  the  cam  184  will  abut  on  the 
projection  182  and  turn  the  member  164  in  the 
anti-clockwise  direction  so  that  the  roller  158 
will  be  lifted  from  the  ledge  156.  Accordingly  a 
part  only  of  the  oscillatory  movement  of  the  arm 
152  will  be  transmitted  to  the  member  164  with 
the  result,  that  the  latter  will  perform  a  small 
oscillatory  movement  only. 

The  purpose  of  making  the  arms  138  swingable 
is  to  produce  a  small  retractive  movement  of  the 
plungers  at  the  end  of  the  discharge  stroke  as 
mentioned  in  connection  with  the  embodiment 
first  described. 
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It  will  be  seen  that  if  the  roller  130  shown  in 
Pig.  11  comes  to  rest  at  the  end  of  a  discharge 
stroke  in  the  position  shown  in  relation  to  the 
cam-piece  136,  a  small  swinging  movement  of  the 
arm  138  in  the  anti-clockwise  direction  will  pro- 
duce the  retractive  plunger  movement  aimed  at. 
This  movement,  which  ought  to  be  rapid,  is  pro- 
duced by  the  following  mechanism. 

The  shaft  144,  by  means  of  gears  188,  is  in 
driving  connection  with  a  shaft  190  carrying  a 
cam  192.  This  cam  co-acts  with  a  roller,  not 
shown,  at  the  end  of  an  arm  194  secured  to  a 
shaft  196.  The  oscillatory  movement  of  the  arm 
194  is  transmitted  to  a  shaft  198  by  means  of  a 
link  200  and  an  arm  202.  On  the  shaft  198  is 
secured  a  cam  204  co-operating  with  a  roller 
206  at  one  end  of  a  push  rod  208,  the  other  end 
of  which  is  pivoted  to  the  arm  1 38. 

Now  the  phases  of  the  movements  of  the  two 
shafts  144  and  190  are  so  timed  that  when  the 
immp  ijs  at  the  end  of  a  delivery  stroke,  the  roller 
on  the  arm  194  runs  down  a  substantial  radial 
edge  210  on  the  cam  192.  This  will  produce  a 
sudden  anti- clockwise  movement  of  the  shaft  1 98 
with  the  result,  that  the  roller  203  rapidly  will 
run  down  the  cam  204  and  that  the  arm  138  will 


be  swung  rapidly  in  the  anti-clockwise  direction 
by  means  of  a  spring,  as  schematically  shown  at 
212,  thereby  producing  the  small  retraction  of 
the  plungers  mentioned  above.   When  the  vini- 

j  formly  increasing  part  of  the  cam  192,  there- 
after, is  active,  the  shaft  198  will  be  swimg  slow- 
ly in  the  opposite  direction  with  the  result,  that 
the  arm  138  is  swung  slowly  back  to  its  initial 
position  thereby  producing  a  small  increase  in 

10  the  delivery  stroke  of  the  plungers  active  at  this 
time  over  that  determined  solely  by  the  rotation 
of  the  pump,  this  being  of  no  practical  impor- 
tance to  the  operation  of  the  pump. 
It  will  be  imderstood  that  similar  means  as 

15  those  shown  at  the  front  end  of  the  pump  for 
moving  the  arm  138  will  also  be  present  at  the 
back  end  for  moving  the  arm  at  that  end,  even 
if  they  are  not  shown.  If  desired,  also  the  pump 
body  16  may  be  driven  at  both  ends  by  means 

20  similar  to  those  shown  at  one  end  thereof. 

My  invention  is  not  restricted  to  the  special 
embodiments  shown  and  described,  which  are  to 
be  regarded  as  examples  only,  as  the  same  may 
be  altered  in  various  ways  without  departing 

25  from  the  spirit  of  the  invention. 
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The  invention  relates  to  the  production  of 
white  opaque  enamels  using  gas  opacifiers  more 
particularly  in  the  use  of  opacifiers  made  from 
organic  compounds.  The  process  is  especially 
suitable  for  enamels  which  are  either  poor  in 
boron  or  entirely  free  of  boron. 

Gas  opacification  depends  as  is  known  upon 
the  fact  that  substances  which  can  be  decom- 
posed with  evolution  of  gas  are  added  to  an 
enamel  mixture  which  on  stoving  of  the  enamel 
produce  a  white  opacity  by  formation  of  small 
gas  bubbles. 

The  most  varied  substances  hava  already  been 
suggested  as  gas  opacifiers,  for  instance,  coloring 
agents,  fatty  acids  and  their  salts,  aromatic  car- 
bonic acids  and  their  salts,  naphtholes,  resins, 
pitches,  tars,  asphalts  and  the  like. 

Careful  investigations  and  experiments  have 
shown  that  the  effect  of  gas  opacifiers  is  greatly 
dependent  upon  the  composition  of  enamel  mix- 
ture, especially  in  view  of  the  viscosity  of  enamel 
melts.  Hence  quite  special  enamels  were  often 
used  in  order  to  obtain  a  uniform  opacity  with 
the  known  gas  opacifiers.  The  composition  of 
these  special  enamels  was  adapted  to  the  used 
gas  opacifiers  in  such  manner  as  to  soften  the 
enamels  at  definite  temperatures  and  to  obtain 
melts  of  definite  viscosity  which  prevented  the 
escape  of  the  formed  gas  bubbles. 

Through  further  investigations  and  experi- 
ments I  have  found  out  that  the  efTect  of  the 
known  gas  opacifiers  substantially  depends  on 
the  content  of  boric  acid  or  other  boron  contain- 
ing substances  such  as  borax  or  the  like  which 
are  present  in  the  enamels  mixtures  or  frits. 

Now  I  have  found  that  a  certain  group  of 
substances,  i.  e.  non  gaseous  unsaturated  organic 
compounds  such  as  vinylic  compounds,  acrylic 
compounds  or  the  like  or  their  natural  or  artifi- 
cial polymerisates  yield  to  an  excellent  and  es- 
pecially very  uniform  opacity  if  such  enamel  mix- 
tures are  used  as  they  contain  no  boron  com- 
pounds, for  instance,  boric  acid,  are  not  suitable 
or  only  badly  suitable  for  gas  opacities. 

Suitable  opacifiers  are,  for  instance,  vinyl  ace- 
tate, vinyl  chloride  or  the  like,  vinyl  ether,  fur- 
thermore esters,  amides  or  nitriles  of  acrylic  acid 
and  its  homologues,  for  instance  methacrylic 
acid,  styrol  or  the  like.  The  unsaturated  organic 
compounds  may  be  used  either  alone  or  in  mix- 
tures or  in  form  of  their  polymerisate,  mixed 
polymerisates  or  polymerisate  mixtures.  It  is 
also  possible  to  use  the  aforesaid  unsaturated 
compounds  which  are  only  partially  polymerized 
either  alone  or  in  mixtures.  Especially  suitable 
are,  for  instance,  polymerisates  of  unsaturated 
hydrocarbons  and  their  derivatives,  for  instance, 
insoprene-,  butadien-  or  chloroprene  polymeri- 
sates. Natural  products  such  as  natural  caout- 
chouc, rubber,  gutta  percha,  balata  have  also 
proved  advantageous. 
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The  gas  opacifiers  according  to  my  invention 
may  be  used  either  alone  or  in  mixture.  Unsatu- 
rated compounds  may  be  employed,  for  instance, 
together  with  polymerisates  wholly  or  partially 
polymerized  compounds  or  with  both  these  sub- 
stances. I  have  made  the  surprising  observa- 
tion that  natural  rubber  or  synthetically  pro- 
duced rubberlike  substances  such  as,  for  instance. 
Buna,  are  especially  advantageous  if  frits  are 
used  which  are  either  poor  in  boron  or  entirely 
boron  free. 

In  accordance  with  kind  and  quality  the  v/hite 
opacifiers  may  be  used  as  such  or  in  form  of 
solutions.  Solvents  are,  for  instance,  organic 
sub.stances  such  as  gasoline,  benzole,  and  other 
hydrocarbons,  chlorinated  hydrocarbons,  alco- 
hols, e-sters,  ketones  or  the  like.  These  opaci- 
fiers may  also  ba  used  in  natural  or  artificial 
dispersions  or  emulsions,  for  instance,  in  the 
form  of  latex. 

The  process  according  to  my  invention  may 
be  carried  out  by  mixing  enamel  clay  with  liquid 
opacifiers  or  solutions  or  emulsions  thereof. 
After  the  evaporation  of  the  solvents — either 
wholly  or  partly — the  m.ixture  is  added  to  the 
mill.  Thus,  for  instance,  ordinary  enamel  clay 
may  be  mixed  with  a  .solution  of  a  butadien  poly- 
meiisate  or  polystyrol  in  benzene  or  the  like 
whereby  about  10  grs  polymerisate  are  added 
to  100  grs  of  enamel  clay.  The  ingredients  are 
mixed  intimately  resulting  in  a  thin  pulpy  mix- 
ture; the  solvent  is  distilled  off  and  the  remain- 
ing mixture  is  worked  up  accordingly. 

The  process  has  been  proved  excellent  for  boron 
free  or  boron  poor  enamels,  especially  industrial 
enamels.  The  extraordinarily  uniform  decompo- 
sition of  the  gas  opacifiars  according  to  my  in- 
vention is  probably  based  on  the  fact  that  var- 
ious procedures  such  as  cracking,  polymerising, 
depolymerising  and  so  on  proceed  either  alter- 
nately or  simultaneously. 

The  following  are  examples  of  the  make-up  of 
mixtures  to  be  employed  according  to  my  inven- 
tion : 

Parts  of  weight 

1.  Field  spar  50 

Quartz    5 

Borax   '  8 

Sodium  carbonate   8 

Sodium  nitrate   2 

Natriumsilico-fluoride    10 

Fluor  spar   2 

2.  Field  spar  50 

Quartz    5 

Sodium  carbonate   IG 

Sodium  nitrate   2 

Natriumsilico-fluoride    10 

Fluor  spar   2 

'Corresponding  to  2,8  boric  acid  anhydride. 
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For  instance,  I  proceed  as  follows: 

25  grs  of  buna  or  crepe  caoutchouc  are  dis- 
solved in  1000  cc  benzene  and  at  a  temperature 
of  40°  C  introduced  into  a  shaking  apparatus. 

The  resulting  clay  dross  is  then  dried  at  a 
temperature  between  60  and  80°  C,  and  the  dry 
residue  ground  to  a  fineness  of  3600  mesh.  The 
so  formed  gas  opacifier  is  added  to  the  enamel 


mixture  in  a  quantity  of  about  2%,  correspond- 
ing to  an  addition  of  0,05%  buna  or  caoutchouc. 
If  desired,  more  clay,  for  instance,  about  6% 
more  may  be  added  to  the  mill.  Enamelling 
5  and  firing  is  carried  out  as  usual. 

Thereafter  the  solution  is  finely  ground  with 
1000  grs  clay  in  a  porcelain  mill. 

WALTER  liERSTAN. 
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The  invention  i  elates  to  methods  and  means 
for  producing  images  upon  a  screen  which  can  be 
viewed  from  the  front  or  rearside  and  in  particu- 
lar for  the  projection  of  television  images  upon 
a  screen  having  a  large  surface  by  means  of  5 
cathode  ray  tubes. 

It  is  an  object  of  the  invention  to  produce  a 
bright  television  image  on  the  receiving  side  by 
making  use  of  the  principle  of  optical  storage  of 
picture  elements.  It  is  another  object  to  utilize  10 
a  transparent  m^^dium  or  substance  which  under 
normal  conditions  has  no  colour  but  which  as- 
sumes a  colour  or  a  dark  shade  under  the  influ- 
ence of  impacting  electrons.  It  is  a  further  ob- 
ject to  use  a  material  the  transparency  or  opacity  15 
of  which  can  be  varied  by  the  direct  impact  of 
electrons  and  which  retains  its  opacity  for  a  de- 
sired period.  The  colouring  or  darkening  -can  be 
reversed  by  a  simple  process  after  the  image  has 
been  used  for  the  projection  or  after  it  has  been  20 
viewed  by  the  observer  so  that  a  new  image  can 
be  produced  on  the  same  screen. 

A  further  object  is  to  improve  the  systems  in 
which  an  image  is  produced  by  providing  a  sub- 
stance on  the  bottom  of  a  cathode  ray  tube  chang-  25 
ing  its  colour  under  the  influence  of  heat  pro- 
duced by  the  bombardment  with  electrons.  Such 
a  substance,  f.  i.  silver-mercury-iodide,  has  the 
property  to  change  its  colour  from  red  into  yel- 
low with  higher  temperatures.  Experiments  :jo 
have  shown  that  such  substances  have  a  high 
vapour  pressure  so  that  they  cannot  readily  be 
used  in  high  vacuum  vessels.  Furthermore  these 
images  cannot  be  projected  as  diapositives  be- 
cause the  dark  and  bright  portions  have  nearly 
the  same  opacity. 

According  to  the  invention  the  image  is  pro- 
duced upon  a  layer  consisting  of  an  alkaline  earth 
halide  on  a  transparent  carrier  by  direct  elec- 
tron impact.  The  method  has  the  advantage  that  40 
images  with  strong,  f.  i.  dark-blue  contacts  ap- 
pear upon  a  colourless  or  transparent  background 
so  that  they  can  be  easily  projected. 

The  alkaline  earth  halides  have  the  property 
that  they  change  their  colour  under  the  influence  40 
of  fast  electrons;  f.  i.  rock  salt  (rICl)  changes  its 
colour  from  clear  transparency  to  a  yellow  col- 
our. This  colouring  can  be  quickly  and  com- 
pletely reversed  by  heating  the  material  for  a 
short  time  or  by  exposing  it  to  infrared  light.  50 
Examples  of  such  materials  are  the  chlorides, 
bromides,  and  iodides  of  sodium  and  potassium, 
lithium  bromide,  calcium  fluoride,  and  strontium 
fluoride  and  cliloride.  Tlie  material  may  be  in 
the  form  of  a  single  flat  crystal,  but  it  is,  how-  65 


ever,  preferable  to  use  a  layer  of  small  crystals 
or  a  layer  having  a  micro-crystalline  structure. 

A  substance  which  is  particularly  sensitive  to 
cathode  rays  and  shows  a  good  colouring  effect  is 
potassium  bromide  or  a  mixture  of  potassium 
bromide  (KBr)  and  potassium  hydride  (KH). 
The  potassium  hydride  is  preferably  added  as  an 
activator  so  that  the  layer  contains  f.  i.  1000  parts 
potassium  and  1  part  potassium  hydride.  A  lay- 
er composed  in  this  manner  becomes  dark-blue  or 
black  under  the  influence  of  fast  electrons.  A 
screen  composed  of  a  material  of  this  type  can  be 
used  as  light-relays  in  a  projection  apparatus. 

Other  aspects  of  my  invention  will  be  apparent 
or  will  be  specifically  pointed  out  in  the  descrip- 
tion forming  a  part  of  this  specification,  but  I 
do  not  limit  myself  to  the  embodiment  of  the  in- 
vention herein  described,  as  various  forms  may 
be  adopted  within  the  scope  of  the  claim. 

Referring  to  the  drawing 

Fig.  1  shows  a  view  of  a  device  including  a 
film  for  the  projection  of  images, 

Fig.  2  a  section  through  a  cathode  ray  tube 
for  producing  the  images. 

Fig.  3  a  section  through  a  cathode  ray  tube 
used  in  a  projection  apparatus. 

The  cathode  ray  tube  I  of  Fig.  1  is  represented 
in  Fig.  2  on  a  larger  scale.  The  tube  I  includes 
a  Lenard-windovv  2  having  the  form  of  a  slot 
covered  with  a  foil  of  aluminum  or  another  suit- 
able material.  The  tube  contains  furthermore 
a  deflecting  system  3  consisting  of  plates,  a  heat- 
ed cathode  4  and  a  control-electrode  5  as  well  as 
one  or  more  lens-electrodes  15.  The  tube  is  sur- 
rounded by  a  concentrating  coil  IG.  In  front  of 
the  tube  I  a  film  G  is  arranged.  The  film  carries 
a  thin  layer  of  potassium  bromide  in  the  form 
of  finely  divided  crystals.  This  layer  is  directed 
towards  the  window  2  of  the  tube  I.  The  potas- 
sium bromide  is  applied  to  the  film  and  connected 
thereto  by  means  of  a  suitable  binder,  f.  i.  a 
transparent  lacquer.  The  arragement  of  Fig.  1 
contains  furthermore  a  film  projector  7  of  known 
construction  and  a  heating  chamber  8  including 
a  number  of  heating  elements,  f.  i.  in  form  of 
electrically  heated  wires  or  of  electrical  in- 
candescent lamps  n.  In  the  heating  cham- 
ber the  film  is  exposed  to  the  heat  of  the 
heating  elements  so  that  the  image  is  removed 
and  the  potassium  bromide  returned  to  its  origi- 
nal state.  As  the  image  produced  in  the  layer 
of  potassium  bromide  is  sensitive  to  heat  it  is  pref- 
erable to  employ  in  the  projection  apparatus  a 
heat  filter,  f.  i.  in  form  of  a  water  container, 
through  which  the  light  rays  are  made  to  pass  in 
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order  to  prevent  that  the  image  is  destroyed  dur- 
ing the  projection.    A  suitable  motor  is  ar- 
ranged in  the  projection  apparatus  7  for  moving 
the  film  through  the  device. 
The  operation  of  the  device  is  as  follows:  5 
The  cathode  ray  tube  I  is  connected  to  a  ter- 
minal of  a  television  receiver  so  that  the  control 
electrode  5  is  controlled  by  image  currents.  The 
cathode  ray  is  moved  under  the  influence  of  the 
line  deflecting  system  across  the  Lenard  wrindow  10 
in  synchronism  with  the  scanning  movement  at 
the  transmitting  side.   If  the  film  covered  with 
the  potassium  bromide  is  moved  with  uniform 
speed  vertically  to  the  direction  of  the  line,  the 
potassium  bromide  is  changed  in  its  colour  line  15 
by  line  in  accordance  with  the  intensity  of  the 
cathode  ray  passing  through  the  Lenard-window. 
so  that  a  reproduction  of  the  image  is  produced 
on  the  film. 

The  direction  of  the  image  impulses  is  chosen  20 
in  such  a  manner  that  the  image  on  the  film  is 
a  positive  image.   This  image  is  projected  im- 
mediately by  means  of  the  projection  apparatus 
7  and  is  wiped  out  in  the  heating  chamber  8. 
The  length  of  film  required  for  this  device  is  25 
comparatively  short  and  is  chiefly  determined  by 
the  length  of  film  required  in  the  heating  cham- 
ber for  completely  eliminating  the  image.   A  cer- 
tain length  of  film  is  required  for  forming  loops 
between  the  intermittently  operating  projector  30 
and  the  continuously  moved  remaining  part  of 
the  film. 

As  the  potassium  bromide  has  an  absorption  in 
the  yellow  part  of  the  spectre,  it  is  advantageous 
to  use  for  the  projection  apparatus  either  a  35 
source  of  light  emitting  a  comparatively  small 
portion  of  blue  and  a  large  portion  of  yellow  rays, 
f.  i.  a  sodium  vapour  lamp,  or  to  employ  a  yellow 
projection  screen  or  a  yellow  light  filter.  It  is, 
however,  also  possible  to  obtain  a  black  and  white  40 
image  with  white  light.  In  this  case  thin  layers 
of  a  substance  absorbing  blue  rays  and  another 
substance  absorbing  yellow  rays,  f.  i.  potassium 


bromide  and  rock-salt,  are  placed  one  upon  the 
other.  Images  with  such  a  system  have  purely 
black  and  white  contrasts. 

Another  embodiment  represented  in  Fig.  3 
shows  a  cathode  ray  tube  22  in  which  a  layer  of 
potassium  bromide  9  is  arranged  within  the  tube 
envelope  18.  The  electron-gun  10  is  arranged  in 
the  neck  19  of  the  tube  so  that  the  screen  9  can 
be  arranged  in  the  path  of  an  optical  system 
including  a  condenser  13  and  a  projection  lens 
14.  Contrary  to  the  embodiment  of  Figs.  1  and 
2,  the  cathode  ray  tube  requires  in  this  case  a 
second  deflecting  system  1 2  besides  the  deflecting 
system  1 1 .  The  lens  system  including  the  con- 
denser 13  and  the  objective  14  directs  the  light 
of  an  arc  lamp  20  towards  a  projection  screen  21. 
The  image  is  made  to  disappear  by  passing  over 
the  screen  a  ray  of  infrared  light.  The  cross- 
section  of  this  ray  corresponds  approximately  to 
the  length  and  the  height  of  one  or  more  lines 
and  is  moved  across  the  image  with  such  a  speed 
that  the  light-ray  impinges  upon  a  portion  of  the 
screen  which  is  situated  shortly  in  front  of  the 
line  scanned  by  the  cathode  ray.  Each  point  of 
the  image  screen  is  therefore  prepared  for  re- 
ceiving a  new  impression  shortly  before  the  cath- 
ode ray  scans  this  point  of  the  carrier. 

In  case  the  layer  consisting  of  small  cry.slals  is 
fastened  to  the  carrier  in  such  a  manner  that  the 
crystal  particles  are  in  contact  with  the  carrier 
at  one  side  only,  the  complete  layer  has  a  white 
appearance  so  that  a  very  strong  source  of  light 
is  required  for  producing  bright  images.  A  con- 
siderable improvement  can  be  obtained  by  em- 
bedding the  crystal  ixjwder  into  a  transparent 
mass  having  the  same  refractive  properties  as  the 
crystals.  In  this  case  the  screen  is  clear  and 
Iransparent  when  no  picture  is  excited  thereon. 
The  crystals  are  embedded  in  such  a  manner  that 
the  binder  covering  the  crystals  is  very  thin  so 
that  the  electrons  can  easily  pass  through  the 
binding  material  and  act  upon  the  crystals. 
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This  invention  relates  to  a  lathe  or  similar  ma- 
chine tool,  in  which  the  bed-body,  uprights  or 
the  like  carrying  the  working-,  controlling-  and 
driving-elements  and  the  like,  contrary  to  the 
usual  constructions,  only  partly  consist  of  metal-  5 
lie  material  such  as  cast  iron,  cast  steel,  for  in- 
stance only  on  the  side  and  end  faces,  and  the 
other  elements  consist  of  concrete' or  a  similar 
plastic  and  then  hardening  material. 

It  is  known,  to  produce  certain  elements  of  a  lo 
machine  tool  of  metals  and  then  to  simply  embed 
these  elements  in  concrete.  In  this  manner  all 
occurring  forces  are  also  transmitted  upon  the 
parts  of  the  machine  which  consist  of  concrete 
and  evidently  must  also  be  taken  up.  As  in  this  '6 
instance  pressing  forces  are  less  considerable  but 
very  strong  tensile-,  bending-and  torsion-forces 
have  to  be  taken  up,  which  cannot  be  taken  up 
just  by  the  concrete  owing  to  the  physical  prop- 
erties of  this  material,  the  result  is,  that  the  con-  20 
nection  points  between  metal  and  concrete  loosen 
rapidly  and  the  concrete  itself  becomes  brittle 
and  breaks.  Herefrom  results  that  this  proposi- 
tion is  not  suitable  for  the  construction  of  ma- 
chine tools.  2'^ 

By  the  invention  the  inconveniences  of  this 
older  proposition  are,  however,  overcome  and 
thereby  that  the  end-or  side  parts  of  the  upright 
or  frame  elements  consist  of  continuous  metallic 
parts  which  in  turn  take  up  all  occurring  external  ."(» 
forces  thereby  that  the  arrangements  for  feed- 
ing and  other  movements,  usually  provided  in  the 
frames  or  uprights,  are  rigidly  connected  or  con- 
nected by  screws  with  these  end-or  side  parts 
after  the  still  existing  hollow  spaces  have  been  .')."> 
filled  with  concrete,  so  that  the  concrete  filling 
as  such  is  relieved  of  these  forces  and  stressed 
merely  on  pressure.  Only  hereby  the  employment 
of  concrete  is  possible  also  for  the  construction 
of  uprights  or  frames  for  machine  tools.  40 

The  application  of  the  idea  to  spar  benches, 
that  is  to  lathes  in  which  the  steel  carrier  slides 
on  a  round  guide,  is  especially  advantageous,  as 
the  spar  bench  is  carried  by  two  uprights  sepa- 
rated the  one  from  the  other.  -i'f 

In  spar  benches  according  to  the  invention  only 
the  end  faces  besides  the  driving  and  control  ele- 
ments are  made  of  comparatively  thin  plates  of 
cast  iron  or  cast  steel.  All  what  is  between  them 
is  of  concrete  or  similar  material.  50 

By  this  new  manner  of  construction  of  beds 
or  uprights  of  lathes  considerably  simplified  pre- 
liminary conditions  for  the  putting  together  re- 
sult, so  that  even  the  putting  together  can  be 
carried  out  with  the  aid  of  unskilled  men.   This  55 


is  valid  also  for  spar  benches,  in  which  the  fur- 
ther advantage  is  obtained,  that  the  uprights, 
contrary  to  the  usual  method  of  putting  together, 
need  not  be  finished  any  more  apart  from  the 
necessary  finishing  work  of  the  fiat  cast  plates 
for  the  end  faces. 

The  uprights  built  up  according  to  the  inven- 
tion require  therefore  no  drilling  on  a  horizontal 
drilling  mechanism  nor  milling  and  planing,  so 
that  the  putting  together  of  the  benches  is  con- 
siderably simpUfied  and  can  therefore  be  carried 
out  in  a  short  time,  so  that  it  is  possible  to  pro- 
duce a  large  number  of  such  benches  in  a  short 
time. 

From  the  method  for  putting  together  spar 
benches,  to  wliich  the  present  invention  further 
relates  and  wliich  will  be  hereinafter  described, 
can  be  seen  how  simple  the  building  up  is. 

In  the  method  according  to  the  invention  one 
starts  from  a  base  body  which,  with  the  aid  of 
suitable  eyes,  extensions,  bores,  indentations  or 
the  like,  determines  the  position  of  the  individual 
elements  of  the  bench  such  as  spars,  head  stock, 
tail  stock  and  so  forth,  and  two  end  face  plates, 
spaced  at  a  distance  equal  to  the  width  of  the 
upright,  are  moimted  on  either  side  of  the  base 
body  in  the  direction  transversely  to  the  axis  of 
the  spar.  Through  the  apertures  cast  into  these 
comparatively  thin  face  plates  the  corresponding 
individual  elements  are  inserted  from  the  side  so 
that  they  bear  on  the  base  body  at  predetermined 
points. 

It  is  further  very  material  for  the  simple  and 
rapid  putting  together  that  the  individual  parts 
of  the  bench,  such  as  for  instance  the  spars,  the 
cylinders  for  the  carriage  drive  when  compressed 
air  is  used  as  driving  medium,  are  first  produced 
and  consist  essentially  of  turned  bodies  which 
can  be  made  comparatively  easily.  These  indi- 
vidual elements  are  placed  as  a  whole  into  the 
plates  of  the  upright.  According  to  the  construc- 
tive conditions  and  the  other  construction  of  the 
spar  bench  it  may  also  be  possible  or  necessary  to 
fix  on  the  base  body  certain  elements  before  the 
end  face  plates  of  the  two  uprights  are  put  on. 
If  the  putting  together  has  progressed  so  far  that 
the  plates  for  the  end  faces  are  fixed  at  a  dis- 
tance apart  corresponding  to  the  width  of  the  up- 
right, a  jacket  of  sheet  metal  may  be  placed  be- 
tween the  corresponding  edge  beads  of  the  plates 
for  the  end  faces  and  destined  for  covering  the 
side  faces  and  end  faces  of  the  uprights.  The 
hollow  space  thus  formed  in  the  upright  is  then 
filled  with  concrete  or  with  a  similar  material 
which  is  first  plastic  and  hardens  subsequently. 
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It  is  material  to  fill  also  with  concrete  or  similar 
material  the  intervals  between  the  elements  in- 
serted into  the  uprights  and  the  corresponding 
apertures  in  the  end  face  plates,  so  that  after 
hardening  of  the  concrete  not  only  pressure-proof  5 
uprights  exist,  which  have  been  produced  with  as 
little  metallic  material  as  possible,  but  also  the 
concrete  carries  the  elements  inserted  into  the 
uprights. 

In  this  manner  it  is  possible,  as  already  stated  10 
above,  to  use  the  end  face  plates  without  treat- 
ment on  driUing  mechanisms  or  the  like  directly 
after  the  casting  and  finishing,  as  accurate  drill- 
ing of  the  apertures  for  the  individual  elements 
on  the  end  face  plates  is  not  material,  as  inten-  15 
tionally  a  narrow  annular  space  is  provided  at  the 
points  opposite  the  inserted  elements,  this  hollow 
annular  space  being  also  filled  with  concrete. 
Only  after  the  concrete  or  the  like  has  hardened 
the  positive  connecting  direct  connection  between  20 
the  elements  embedded  in  the  concrete  with  the 
plates  for  the  end  faces  of  the  uprights  is  pro- 
duced, so  that  the  external  forces  are  taken  up 
by  metallic  elements  as  in  known  fully-metallic 
uprights.  On  the  one  hand  to  the  metallic  ele-  2.5 
ments  and  on  the  other  hand  to  the  concrete  only 
those  stresses  are  allotted  by  this  kind  of  mount- 
ing and  by  the  introduction  of  the  forces,  which 
can  really  be  taken  over  by  the  individual  ma- 
terials owing  to  their  physical  properties.  30 

The  invention  relates  further  to  a  device  for 
carrying  out  this  method  for  the  production  of 
spar  benches. 

According  to  the  invention  a  base  plate  is  pro- 
vided in  the  middle  of  which  the  base  body  is  ar-  35 
ranged  which,  with  the  aid  of  indentations,  pro- 
jections, bores  or  the  like,  determines  the  posi- 
tion of  the  individual  elements  of  the  lathe,  so 
that  at  the  putting  together  it  is  merely  neces- 
sary to  push  in  the  individual  elements  of  the  40 
lathe  at  the  corresponding  points  of  the  base 
body,  or  to  fix  them  anyhow.    For  building  the 
uprights  frames  are  further  arranged  on  the  base 
plate  one  at  each  side  of  the  base  body  in  the 
direction  of  the  spar  axis.    This  frame  consists  4.') 
substantially  of  two  pairs  of  upwardly  directed 
walls  with  faces  parallel  to  the  spar  axis  the  width 
of  these  faces  corresponding  to  the  width  of  the 
upright  and  the  inner  surfaces  of  them  to  the 
sides  and  end  faces  of  the  uprights,  so  that  these  ^'^^ 
walls  are  completed  to  a  U-shaped  cross-section 
with  arms  preferably  extending  in  upward  direc- 
tion. 

In  the  accompanying  drawing  a  device  for  put- 
ting together  a  spar  lathe  is  diagrammatically 
illustrated  by  way  of  example,  the  whole  bench 
being  built  together  standing  upside  down. 

In  the  drawing  the  base  plate  of  the  apparatus 


is  designated  by  I  and  the  base  body,  which  is 
only  partly  shown,  is  designated  by  2  and  cast  In 
one  piece  with  the  base  plate.  The  base  body  2 
has  bores,  indentations  and  the  like  such  as  the 
bores  3  and  4  showTi  by  way  of  example.  Into 
these  bores  shafts  5  and  6  are  inserted  from  the 
right  side.  Stops  7  and  8  are  rigidly  connected 
with  the  shafts,  whereas  the  other  stops  9  and  10 
are  screwed  on  from  the  other  side  and  secured 
in  position  on  the  correct  point  by  nuts.  Cast 
end  face  plates  1 1  and  12  are  pushed  in  from  the 
side  until  they  bear  against  the  corresponding 
parts  of  the  base  plate  I.  Covers  13  of  sheet 
metal  are  then  erected  which  determine  the 
width  of  the  uprights  and  serve  at  the  same  time 
for  covering  the  top  and  side  faces  of  the  up- 
rights. The  outer  cast  end  plates  14  and  15  are 
then  put  on  and  from  the  sides  the  corresponding 
parts  of  the  spar  bench  are  inserted  into  the  ai>er- 
tures  cast  in  all  end  plates  of  the  uprights.  In 
the  left  upright  formed  by  the  plates  12  and  15 
the  sleeve  16  for  guiding  the  spindle  is  inserted 
and  on  the  opposite  side  the  tailstock  feeding 
cylinder  17  and  further  the  guide  sleeve  18  for 
the  spars  on  both  uprights.  The  position  of 
these  elements  is  determined  by  the  shafts  5  and 
6  or  by  the  stops  provided  on  these  shafts,  and 
so  that  after  the  elements  of  the  spar  bench  have 
been  inserted  other  stops  19,  20,  21,  and  22  are 
mounted  on  the  shafts  5  and  6.  The  shafts  5 
and  6  ensure  in  this  manner  a  centering  of  the 
parts  to  be  inserted  between  the  end  plates,  the 
position  of  these  parts  being  thus  accurately  de- 
termined. If  thus  the  position  of  all  individual 
elements  relative  to  the  end  plates  of  the  uprights 
and  their  mutual  position  have  been  determined 
the  space  existing  between  the  end  plates  12  and 
15  and  the  sheet  metal  cover  13  on  the  left  hand 
side  of  the  spar  bench  and  on  the  other  hand 
between  the  end  plates  1 1  and  1 4  and  the  sheet 
metal  cover  13  on  the  right  hand  side  of  the  spar 
bench  is  filled  with  concrete  which  may  be 
rammed  in  if  desired.  The  whole  construction 
may  be  left  standing  until  the  concrete  has  hard- 
ened and  then  the  shafts  5  and  6  and  all  stops 
are  removed,  and  only  into  the  elements  16,  17 
and  18  embedded  in  the  concrete  the  correspond- 
ing arrangements  on  the  spar  bench,  that  is  in  the 
present  instance  the  spindle  with  the  catch  ar- 
rangement, the  piston  for  pushing  forward  the 
headstock  and  the  spars  are  inserted  and  the  con- 
nection of  all  these  elements  with  the  face  plates 
II,  12,  14  and  15  is  established. 

In  order  not  to  complicate  the  drawing  too 
much  the  clearance  between  the  bodies  to  be  in- 
serted and  the  corresponding  apertures  in  the 
end  plates  has  not  been  shown. 
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Transmission  devices  with  drive  in  one  direc- 
tion of  rotation  only,  based  on  the  principles  of 
friction  locking,  and  in  particular  by  employing 
the  locking  of  balls  or  rollers  between  two  sur- 
faces, of  which  the  planes  tangential  to  the  points  5 
or  lines  of  contact  form  between  them  angles  of 
sufficiently  small  dihedral,  have  been  made  for 
many  years. 

All  devices  of  this  type  used  up  to  the  present 
only  allow  the  transmission  of  small  driving  10 
couples,  especially  when  it  is  a  question  of  high 
frequencies  of  action  and  high  speeds. 

The  object  of  the  present  invention  is  to  remedy 
the  insufficiency,  whilst  at  the  same  time  keep- 
ing the  device  to  reasonable  dimensions.  i  '' 

In  order  to  understand  the  description  better, 
the  attached  drawing  shows,  as  an  example  only, 
a  form  of  application  of  the  invention,  this  not 
being  limitative  as  to  shape,  the  position  of  the 
components,  the  dimensions  or  the  nature  of  the  20 
metals  utilised. 

In  this  drawing : 

Figure  1  shows  a  longitudinal  section  through 
the  axis  of  the  new  device. 
Figure  2  is  a  section  through  21 — 21  of  Figure  ?.5 

1,  drawn  to  a  larger  scale  in  order  to  show  the 
details  more  clearly.  The  rollers  are  not  shown 
in  section. 

Figure  3  is  also  a  section  through  21 — 21  of 
Figure  1,  but  with  a  variation  in  the  arrange-  •"'^ 
ment. 

Flgme  4  gives  two  views  of  the  details  of  the 
plate  springs. 

Figure  5  shows  in  detail  the  placing  of  the  plate 
springs  prior  to  being  placed  in  position.  ■"'> 

In  Figures  1  and  2,  a  shaft  I,  rotating  in  bear- 
ings such  as  3.  is  provided  with  a  flange  4,  on 
which  a  drum  5  is  adjusted,  and  which  is  closed 
by  a  cover  6.  The  flange  and  the  drum  are  held 
together  by  stud-bolts  7.  -  » 

On  the  other  hand,  a  shaft  2,  independent, 
but  with  the  same  axis  of  rotation  as  shaft  1, 
terminates  in  a  hollow  cylinder  8,  in  which  the 
drum  5  can  enter  freely.  Shaft  2  rotates  in  bear- 
ings such  as  9.  1"> 

The  exterior  of  the  drum  5  is  grooved  longitu- 
dinally as  shown  in  Figure  2  Each  groove  has  a 
radial  ridge  10  and  a  flit  portion  II,  which  con- 
stitutes its  basis  and  forms  an  anele  a  of  85° 
with  the  corresponding  radius  as  shown  in  Figure  ."lO 

2.  The  ridges  and  the  flat  portions  are  united 
by  curves  of  suitable  radius. 

The  grooves  are  narrow,  in  order  to  have  as 
many  as  possible,  and  they  are  each  provided  with 
one  or  more  small  rollers  12,  of  from  3™/m  to  53 


5'"/m  in  diameter  for  example.  In  the  case  in 
question,  there  are  two  rollers  in  the  same  axis 
of  rotation  for  each  groove,  as  can  be  seen  in  de- 
tail in  Figure  5. 

When  the  rollers  bear  simultaneously  on  the 
Interior  of  the  cylinder  8  and  the  flat  surfaces  1 1 
of  the  grooves,  there  is  a  space  between  each  ridge 
and  its  corresponding  rollers.  Grease-holes  13 
are  pierced  in  the  sides  of  the  drum  5  so  as  to 
come  out  in  these  spaces.  These  holes  insure 
the  distribution  of  oil  under  pressure  which  comes 
from  the  interior  of  the  drums  5  by  means  of 
the  holes  14  and  15  in  the  shaft  1.  The  oil  which 
flows  to  the  exterior  by  means  of  the  holes  16  in 
cylinder  8  causes  a  slight  pressure  between  the 
ridges  and  the  rollers.  The  latter  are  therefore 
subjected  to  a  slight  pushing  movement  which  in- 
sures the  rollers  being  in  all  circumstances  in  con- 
tact with  the  friction  surfaces. 

In  Figure  3,  the  exterior  of  the  drum  5  is  cylin- 
drical. The  grooves  are,  in  this  case,  made  on 
the  inside  of  the  component  8  as  shown.  The 
spaces  between  the  ridges  10  and  the  rollers  12 
have  been  slightly  increased  in  order  to  accommo- 
date the  curved  plate  springs  17  as  shown  in  de- 
tail by  Figure  4.  Figure  5  shows  exactly  how  to 
place  the  springs  in  position.  The  latter  are  of 
tempered  steel  of  from  0'°/m  to  0™/m  3  in  thick- 
ness, for  example,  and  Insure,  by  their  elasticity, 
the  permanent  bearing  of  the  rollers,  and  replace, 
in  this  case,  the  action  of  the  oil  under  pressure. 
Lubrication  is,  however,  effected  by  means  of  the 
holes  18  and  19,  which  are  pierced  in  the  compo- 
nents 5  and  8. 

It  is  obvious  that  such  springs  can  also  be  used 
in  the  arrangement  shown  in  Figure  2.  In  both 
cases,  the  rollers  1 2  are  held  in  position,  laterally, 
by  the  base  of  the  cylinder  8  and  a  slight  projec- 
tion of  the  flange  4. 

The  rollers  and  the  friction  surfaces  must  be 
suflBciently  hard  to  avoid  any  appreciable  wear 
while  in  use.  In  any  case,  the  number  of  grooves 
and  rollers  gives  contact  surfaces  of  good  length, 
in  spite  of  the  small  overall  dimensions  of  the 
device.  It  is  thus  possible  to  obtain  very  reason- 
able values  for  the  imitary  crushing  force  when 
employing  large  driving  couples. 

On  the  other  hand,  the  lightness  of  the  rollers 
practically  eliminates  the  parasitical  effects  of 
bouncing.  Such  bouncing  adversely  affects  the 
locking  or  release  of  the  rollers,  especially  when 
it  is  a  question  of  high  frequencies  of  action  and 
high  speeds. 

Finally,  the  pushing  movement  imparted  to  the 
rollers  by  the  oil  imder  pressure  or  by  the  curved 
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plate  springs  practically  neutralises  the  amount 
of  work  absorbed  by  the  friction  due  to  the  rela- 
tive movements  of  components  5  and  8. 
Method  of  operation 

When  the  shaft  I  rotates  in  the  direction  of  the 
arrow  /  at  a  speed  which  tends  to  become  greater 
than  that  of  the  shaft  2,  all  the  rollers  without 
exception  are  locked  between  components  5  and  8 
and  thereby  render  the  two  shafts  as  one.  On 
the  other  hand,  if  the  speed  of  shaft  1  becomes 
less  than  that  of  shaft  2,  the  rollers  are  released 
instantly  and  thereby  render  the  shafts  inde- 
pendent. 

The  apparatus  has  a  reciprocal  action.  Thus, 
when  shaft  2  becomes  the  driver,  it  will  rotate 
shaft  I  as  soon  as  its  speed  tends  to  become 
greater  than  that  of  shaft  I,  but  in  an  opposite 
direction  of  rotation  to  that  shown  by  /. 

In  the  case  of  the  arrangement  in  Figure  2,  any 
acceleration  of  the  driving  shaft  I ,  in  the  direc- 
tion of  the  arrow  /,  induces,  by  inertia,  a  stronger 


bearing  by  the  rollers,  and  this  independently  of 
the  effect  of  the  oil  pressure  or  the  action  of  the 
curved  plate  springs.  Again,  any  deceleration  of 
shaft  I  tends  to  induce,  by  the  inertia  of  the  roll- 

5  ers,  an  effect  which  assists  in  their  release.  These 
effects,  of  small  relative  value,  thus  increase  the 
efficiency  of  the  system,  but  are  themselves  suf- 
ficiently damped  to  avoid  bouncing,  which  would, 
on  the  contrary,  have  adverse  effects. 

10  In  the  case  of  the  arrangement  in  Figure  3,  the 
variations  in  the  accelerations  of  the  driving  shaft 
I  have  no  noticeable  effect  on  the  rapidity  of  ac- 
tion of  the  rollers,  which  latter  are  subjected  to 
the  pushing  movement  imparted  by  the  curved 

15  plate  springs.  The  locking  and  release  are  there- 
by rendered  more  perfect. 

Hence,  when  it  is  a  question  of  very  high  fre- 
quencies of  action,  better  results  are  given  by  the 
arrangement  shown  in  Figure  2  than  by  that 

20  shown  in  Figure  3. 
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The  present  invention  relates  to  a  process  for 
the  production  of  higher  molecular  aldehydes 
and  alcohols. 

It  is  already  known  that  crotonaldehyde  may 
be  condensed  to  higher  molecular  unsaturated 
aldehydes  by  means  of  condensing  agents  such 
as  amines  and  salts  of  amines,  preferably  in  the 
presence  of  an  excess  of  a  weak  acid.  This  con- 
densation, however,  generally  delivers  but  an  in- 
sufficient yield  of  higher  molecular  aldehydes  be- 
cause crotonaldehyde  or  the  resulting  polyeneal- 
dehydes  tend  to  form  undesirable  cyclic  sub- 
stances or  resins.  The  higher  molecular  alco- 
hols, prepared  from  the  condensation  products 
in  known  manner  by  catalytic  hydrogenation, 
thus  leave  a  considerable  residue  of  resinous 
substances  when  distilling. 

I  have  now  found  that  the  said  disadvantages 
may  be  overcome  and  higher  molecular  aliphatic 
aldehydes  and  alcohols  may  be  obtained  in  a 
very  good  yield  by  carrying  out  the  first  step  of 
the  reaction,  i.  e.  the  condensation  of  the  croton- 
aldehyde to  higher  molecular  aldehydes,  wholly 
or  in  part  in  the  presence  of  active  hydrogen 
under  so  mild  conditions  that  no  substantial  hy- 
drogenation of  the  aldehyde  group  occurs.  The 
term  "active  hydrogen"  is  intended  to  comprise 
hydrogen  in  statu  nascendi  or  hydrogen  made 
active  by  the  presence  of  catalysts.  The  alde- 
hydes thus  prepared  may  be  reduced  by  sub- 
sequent treatment  with  hydrogen  under  ener- 
getic conditions.  The  formation  of  undesirable 
by-products,  especially  resins,  is  practically  com- 
pletely avoided  by  this  method  of  working. 
There  are  mainly  obtained  straight-chained  satu- 
rated or  only  partly  unsaturated  aliphatic  alde- 
hydes or  alcohols,  respectively. 

As  condensing  agents  suitable  for  the  purposes 
of  the  present  invention  there  may  be  mentioned 
for  example  salts  of  amines,  especially  of  sec- 
ondary amines,  preferably  in  the  presence  of  an 
excess  of  a  weak  acid,  or  acid  salts  from  poly- 
carboxylic  acids  and  secondary  amines.  Suit- 
able salts  of  the  said  kind,  for  example,  are  those 
of  diethylamine,  methylethylamine,  dibutylamine, 
methylcyclohexylamine,  dicyclohexylamine,  di- 
ethanolamine,  dimethylethylenediamine,  dihy- 
droxyethylhexamethylenediamine,  heterocyclic 
bases,  such  as  piperidine,  morpholine  and  pyr- 
rolidine. Primary  amines  are  also  suitable  as 
condensing  agents,  but  have  a  tendency  to  cause 
the  formation  of  nitrogen-containing  condensa- 
tion products.  The  salts  of  the  amines  may  con- 
tain as  the  acid  component,  for  example,  formic 
acid,  acetic  acid,  crotonic  acid,  succinic  acid  or 
adipic  acid;  mixtures  of  salts  of  the  said  kind 
may  also  be  used  as  condensing  agents. 

The  condensation  may  be  carried  out  in  the 
presence  or  absence  of  solvents  or  diluents,  as 
for  example  methanol,  ethanol,  butanol,  dioxane 
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or  other  ethers  and  alcohols.  Since  heat  is 
evolved  during  the  reaction,  care  should  be  taken 
to  regulate  it  by  cooling  and  stirring.  The  tem- 
perature during  the  condensation  should  be  kept 
belov/  30°  C,  advantageously  between  20  and  70° 
C.  It  is  often  advisable  to  remove  the  water 
resulting  in  the  condensation,  e.  g.  by  the  addi- 
tion of  agents  capable  of  binding  water  or  by 
azeotropic  distillation. 

The  condensation  may  be  carried  out  under 
normal  conditions  or  under  superatmospheric 
pressure.  It  may  be  carried  out  in  the  presence 
of  hydrogenation  catalysts,  for  example  chro- 
mium-activated nickel  catalysts  or  by  using  hy- 
drogen in  statu  nascendi,  for  example  hydrogen 
obtained  from  the  reaction  between  zinc  and 
acids,  in  particular  acetic  acid,  or  by  the  addi- 
tion of  aluminum,  activated  by  means  of  mer- 
cury, which  combines  with  the  water  formed 
in  the  condensation,  thus  liberating  hydrogen 
which  in  turn  is  saturating  part  of  the  double 
linkages  of  the  polyenealdehydes. 

One  method  of  carrying  out  my  invention  con- 
sists in  that  the  crotonaldehyde  is  condensed  by 
allowing  a  secondary  amine,  as  for  example  pi- 
peridine or  morpholine,  to  run  slowly  into  a  mix- 
ture of  crotonaldehyde  and  an  acid,  for  example 
acetic  acid.  Another  method  consists  in  that  the 
crotonaldehyde  is  allowed  to  run  into  a  solution 
of  a  secondary  amine  in  an  excess  of  acid  in 
small  portions,  while  suspending  the  addition  of 
further  amounts  of  crotonaldehyde,  until  the 
red-colored  polyenealdehydes  first  formed  have 
been  hydrogenated  into  colorless  products.  Fi- 
nally crotonaldehyde  may  also  be  added  contin- 
uously at  such  a  speed  that  no  red  color  caused 
by  polyenealdehydes  is  obsevrved.  When  em- 
ploying other  condensing  agents,  the  mode  of 
operation  may  be  modified  in  a  suitable  way. 
It  is  understood  that,  regardless  of  the  method  of 
bringing  together  the  reactants,  the  condensa- 
tion is  carried  out  at  least  partly  in  the  presence 
of  active  hydrogen. 

The  aldehydes  obtained  in  the  first  step  of  this 
invention  may  be  directly  hydrogenated  to  alco- 
hols, if  desired  after  previously  separating  the 
condensing  agents.  This  second  step  is  carried 
out  under  so  energetic  conditions  that  the 
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group  of  the  aldehydes  is  converted  into  the 
,5.">  — CH2OH —  group,  by  using  ordinary  or  increased 
pressure  and  working,  for  example,  at  a  tem- 
perature above  80°  C,  preferably  between  120°  and 
200°  C,  in  the  presence  of  the  usual  hydrogena- 
tion catalysts.  When  employing  pressures  of  be- 
00  tween  50  and  250  atmospheres,  the  hydrogenation 
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of  the  aldehyde  mixture  to  alcohols  proceeds  very 
smoothly. 

The  following  examples  serve  to  illustrate  how 
the  present  invention  may  be  carried  out  in  prac- 
tice, but  the  invention  is  not  restricted  to  these 
examples.   The  parts  are  by  weight. 

Example  1 

350  parts  of  crotonaldehyde  are  dissolved  in 
900  parts  of  methanol  and  60  parts  of  glacial 
acetic  acid  and  50  parts  of  a  Raney-nickel  catalyst 
are  added  to  the  solution.  Then  25  parts  of 
piperidine  are  allowed  to  run  into  the  solution  in 
portions  and,  as  soon  as  the  temperature  rises, 
hydrogen  is  introduced  through  a  sieve  plate 
while  stirring.  The  temperature  slowly  rises  to 
from  50°  to  55^  C;  if  the  temperature  should  rise 
too  rapidly,  there  is  slightly  cooled.  Stirring  Ls 
then  continued  for  another  12  hours  while  intro- 
ducing hydrogen.  In  order  to  gain  the  resulting 
hydrogenated  aldehydes,  the  reaction  mixture  is 
filtered;  after  evaporating  the  solvents  the  residue 
is  distilled  under  reduced  pressure.  In  order  to 
gain  alcohols  in  the  second  step  of  the  reaction  the 
distilled  aldehyde  mixture  may  be  reduced,  if  de- 
sired in  the  presence  of  a  solvent,  like  methanol, 
by  means  of  hydrogen  and  a  hydrogenation  cat- 
alyst at  a  temperature  between  130°  C  and  190°  C 
and  a  pressure  of  50  to  100  atmospheres.  The 
aldehyde  mixture  may  also  be  reduced  with  hy- 
drogen by  means  of  a  hydrogenation  catalyst 
without  distillation  after  removing  the  hydro- 
genation catalyst  used  during  the  condensation 
and  the  nitrogen-containing  substances. 

The  alcohol  mixture  obtained  by  the  second 
step  of  the  reaction  may  be  distilled  under  re- 
duced pressure.  The  main  fraction  distills  be- 
tween 90°  and  290°  C  under  a  pressure  of  2  milli- 


meters. These  alcohols  obtained  in  a  good  yield 
crystallize  in  part.  Upon  sulphonation  or  ox- 
ethylation  they  yield  highly  capillary-active  prod- 
ucts, the  properties  of  which  are  analogous  to 
-  those  of  the  sulphonates  or  oxethylation-prod- 
ucts  respectively  of  fatty  alcohols. 

Example  2 

875  parts  of  crotonaldehyde,  150  parts  of  glacial 
,    acetic  acid  and  125  parts  of  a  chromiimi-activated 
nickel  catalyst  are  charged  in  a  stirring  auto- 
clave.   After  deaerating  three  times  by  means  of 
nitrogen,  50  atmo.spheres  of  hydrogen  are  pressed 
in  at  a  temperature  of  20°  C.    From  a  pressure- 
j .  vessel  communicating  with  the  autoclave  60  parts 
'  of  piperidine  are  pressed  into  the  reaction  mixture 
in  the  course  of  some  hours.    At  the  outset  of 
the  condensation  the  pressure  begins  to  drop,  i 
whereas  the  temperature  rises.    It  is  kept  at  be-  j 
,   tween  35°  and  40°  C  by  cooling.    After  2  hoiirs 
the  hydrogen  pressure  is  increased  to  115  atmos- 
pheres, whereupon  the  temperature  is  allowed  to 
drop  to  a  slight  extent,  tmtil  the  absorption  of 
hydrogen  per  hour  has  fallen  to  one  third  of  the 
.  quantity  hourly  absorbed  at  the  outset  of  the  re- 
action.    The  reaction  mixture  is  then  slowly 
heated  to  35°  to  40°  C,  whereupon  the  absorption 
of  hydrogen  intensifies.    After  about  25  hours  the 
condensation  is  practically  finished. 

The  reaction  mixture  containing  mainly  satu- 
rated higher  molecular  aldehydes  may  be  con- 
verted into  higher  molecular  alcohols  without  sep- 
arating the  aldehydes.  For  this  purpose  the  auto- 
clave is  slowly  heated  to  180°  C  until  no  more 
.,.  hydrogen  is  consumed.  The  yield  of  alcohols 
'  '  boiling  above  160°  C  amounts  to  about  70  per  cent 
of  the  theory. 

RUDOLF  KERN 
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The  present  invention  relates  to  the  production 
of  alicyclic  ketones  from  alicycllc  alcohols. 

The  preparation  of  ketones  by  the  catalytic 
dehydrogenation  of  secondary  alcohols  has  here- 
tofore been  suggested.  Thus,  vaporized  second- 
ary alcohols  have  been  led  over  copper-zinc  al- 
loys, in  particular  over  alloys  containing  equal 
amounts  of  copper  and  zinc. 

In  the  production  of  alicyclic  ketones  with  the 
aid  of  such  catalysts,  there  is  usually  observed 
a  too  far-reaching  dehydrogenation  with  the 
formation  of  phenol  and,  furthermore,  a  dehy- 
dration with  the  formation  of  olefinic  bodies.  It 
is  very  difficult  to  free  alicyclic  ketones  from 
phenols.  The  distillation  in  the  presence  of 
alkali  metal  hydroxides,  which  would  keep  back 
the  phenols,  cannot  be  carried  out,  because  the 
ketones  undergo  intermolecular  condensations  in 
the  presence  of  alkali  metal  hydroxides.  It  is 
also  very  difficult  to  wash  out  the  phenols  with 
dilute  alkali  metal  hydroxide  solutions  because 
of  the  high  density  of  alicyclic  ketones.  Cyclo- 
hexanone  may  be,  it  is  true,  separated  from  phe- 
nol by  rectification.  This  process,  however,  in- 
volves additional  expenses;  it  cannot  be  used  at 
all  when  purifying  mixtures  of  cyclohexanone 
and  its  homologues  because  of  the  overlapping  of 
the  boiling  points  of  the  ketones  with  those  of 
the  phenols. 

It  is  an  object  of  the  present  invention  to  pro- 
duce alicyclic  ketones  which  are  free  from  phe- 
nolic bodies  and  free  from  substantial  amounts 
of  olefines  by  carrying  out  the  dehydrogenation 
at  temperatures  not  substantially  exceeding  500° 
C.  with  the  aid  of  zinc  alone  or  of  zinc  contain- 
ing up  to  20  per  cent  of  copper,  preferably  not 
more  than  15  per  cent  of  copper.  According  to 
the  present  invention  there  may  be  used  as  cat- 
alyst zinc  alone  or  zinc  being  admixed  or  alloyed 
with  small  amounts  of  copper  amoimting  up  to 
20  per  cent.  Small  amounts  of  other  ingredients 
usually  to  be  found  in  the  commercial  grades  of 
zinc  do  not  prevent  the  satisfactory  operation  of 
the  process. 

The  invention  m.ay  be  used  in  the  dehydro- 
genation of  monocyclic  alicyclic  alcohols,  such  as 
cyclohexanol  and  its  homologues  and  mixtures 
thereof,  as  they  are  obtained  in  the  hydrogena- 
tion  of  monocyclic  phenols,  as  well  as  in  that  of 
other  alicyclic  alcohols,  e.  g.  of  decahydronaph- 
thol.  The  catalysts  are  used  in  such  a  form  as 
to  offer  a  large  surface  to  the  gaseous  alcohol, 
while  care  is  taken  that  the  flow  of  the  gases  is 
not  hindered.   Preferably,  the  catalysts  are  used 


in  the  form  of  netting,  rolled-up  netting,  spirals, 
threads  or  cuttings. 

The  vaporized  alcohols  may  be  led  over  the 
catalyst  together  with  inert  diluent  gases,  as  for 

5   example  with  nitrogen,  hydrogen  or  steam.  It 
is  preferable  to  work  at  normal  pressure;  how- 
ever, the  process  may  also  be  carried  out  under 
sub-atmospheric  or  superatmospheric  pressure. 
The  most  favorable  reaction  temperature  de- 

10  pends  on  the  catalyst.  Generally  speaking,  the 
most  favorable  reaction  temperature  may  be  in- 
creased within  the  range  of  from  about  380  to 
500°  C.  with  increasing  copper  content.  While 
temperatures  from  about  380  to  390°  C.  are  most 
favorable  in  the  use  of  zinc  alone,  the  optimal 
temperature  amounts  to  about  420°  C.  for  a  cop- 
per content  of  5  per  cent,  to  about  440°  C.  for  a 
copper  content  of  10  per  cent,  and  to  from  about 
460  to  480°  C.  for  a  copper  content  of  15  per 

20  cent.  Other  temperatures  within  the  range  of 
from  380°  to  500°  C.  may  be  used  for  the  various 
catalysts  set  forth  above  without  the  formation 
of  undesirable  by-products,  the  rate  of  conversion 
being  somewhat  poorer. 

'.'.')  Furthermore,  it  is  preferable  to  avoid  tempera- 
tures above  the  melting  point  of  the  catalysts  be- 
cause otherwise  the  surface  offered  to  the  alcohol 
vapors  becomes  small.  When  working  below  380° 
C,  the  rate  of  conversion  decreases,  in  other 

' '  words  mixtures  of  alcohols  and  ketones  are  ob- 
tained which  are  useful  for  many  technical  pur- 
poses.   Working  below  300°  C.  is  no  longer  eco- 
nomical due  to  the  very  slow  speed  of  conversion. 
The  following  eramples  will  serve  to  illustrate 

35  the  nature  of  this  invention.  It  is,  however,  not 
restricted  to  these  examples. 

Example  1 

1  kilogram  of  vaporized  cyclohexanol  per  hour 
is  led  at  440°  C.  through  a  tube  made  from  V2A 
steel  of  2  meters  length  and  36  millimeters  in- 
ternal diameter  which  is  charged  with  1.5  kilo- 
grams of  turnings  of  an  alloy  consisting  of  90 
per  cent  of  zinc  and  10  per  cent  of  copper.  The 
vapors  emerging  from  the  tube  are  condensed. 
The  condensate  contains  from  90  to  95  per  cent 
of  cyclohexanone,  less  than  1  per  cent  of  cyclo- 
hexene,  the  balance  consisting  of  unchanged 
cyclohexanol. 
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Example  2 


15  grams  of  vaporized  methylcyclohexanol  (ob- 
tained by  hydrogenation  of  a  mixture  of  isomeric 
cresols)  per  hour  are  led  at  420°  C.  through  a 
55  glass  tube  of  80  centimeters  length  and  20  milli- 
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meters  internal  diameter  charged  with  40  grams 
of  turnings  of  an  alloy  containing  95  per  cent 
of  zinc  and  5  per  cent  of  copper.  By  condens- 
ing the  vapors  emerging  from  the  tube  a  liquid 
is  obtained  consisting  of  from  85  to  90  per  cent 
of  methylcyclohexanone,  unchanged  methylcyclo- 
hexanol  and  less  than  1  per  cent  of  methylcyclo- 
hexene. 

Example  3 

1  kilogram  of  a  mixture  of  40  per  cent .  of 
cyclohexanol,  40  per  cent  of  methyl cyclohexanol 


and  20  per  cent  of  dimethylcyclohexanol  (ob- 
tained by  hydrogenating  a  mixture  of  phenol, 
cresols  and  xylenols)  is  led  per  hour  at  about 
390°  C.  through  a  tube  as  described  in  Example  1 

5  which  is  charged  with  1  kilogram  of  zinc  turn- 
ings. By  condensing  the  vapors  emerging  from 
the  tube,  a  mixture  is  obtained  which  contains 
from  85  to  90  per  cent  of  alicyclic  ketones,  un- 
changed alicyclic  alcohols  and  less  than  1  per 

10  cent  of  cyclic  defines. 

FRIEDRICH  LAUCHT. 
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This  invention  relates  to  a  device  for  control- 
ling power  circuits  and  is  characterized  by  the 
fact  that  it  comprises  a  continuously  varying  re- 
sistance lying  in  a  circuit  and  a  power  storing 
device  serving  to  drive  and  to  brake  the  movable 
part  of  the  resistance  device,  the  power  storing 
device  being  arranged  in  such  a  manner  that  it  is 
unstressed,  approximately  in  the  center  of  the 
control  path  and  acts  in  the  first  portion  of  this 
path  as  a  driving  device  and  in  the  second  por- 
tion thereof  as  a  braking  device. 

The  disconnection  is  preferably  effected  in  the 
manner  that  the  resistance  of  the  circuit  of  a 
small  steady  value  varies  rapidly  to  a  great  ex- 
tent, for  which  the  current  is  either  negligible 
or  may  easily  be  interrupted  by  a  residual  cur- 
rent circuit  breaker  of  small  interrupting  ca- 
pacity. In  the  first  case  the  device  serves  to 
effect  the  switching  operation  and  in  the  second 
case  to  initiate  the  same.  In  this  case  the  re- 
sistor is  displaced  in  the  shortest  possible  time 
approximately  of  the  order  of  magnitude  of  a 
millisecond  from  the  end  position  to  the  other 
position  without  mechanically  or  electrically 
over-stressing  the  device.  The  device  according 
to  the  invention  has  proved  to  be  suitable  for 
this  purpose.  The  desired  uniform  switching  op- 
eration is  ensured  by  the  use  of  a  continuously 
varying  resistor  and  the  speed  of  actuation  men- 
tioned above  may  be  brought  about  only  by  means 
of  a  power  storing  device.  Since  the  latter  acts 
both  as  a  driving  and  braking  device,  the  ex- 
tremely rapid  control  motion  is  brought  to  a 
standstill  in  the  end  position  of  the  device  with- 
out an  undue  pulsating  action  and  without  ex- 
cessive development  of  heat. 

The  power  storing  device  drives  the  movable 
part  of  the  variable  resistor  preferably  through 
a  multiplication  gear.  In  this  manner  the  dis- 
advantage is  seemingly  presented  that  the  mass 
of  the  gear  increases  the  masses  to  be  moved,  so 
that  the  speed  cannot  readily  attain  the  desired 
high  value.  Under  the  present  particular  con- 
ditions the  mass  of  the  power  storing  device 
saved  owing  to  the  use  of  the  multiplication  gear 
is,  however,  greater  than  that  added  by  the  mul- 
tiplication gear,  since  the  multiplication  gear 
may  be  designed  as  a  simple  lever,  preferably  as 
a  single  armed  lever  of  a  relatively  small  mass. 
The  power  storing  device  is  preferably  designed 
in  the  form  of  a  spring  whose  mass  is  the  less 
important  the  smaller  the  travel  of  the  spring. 
It  is  the  mass  of  the  spring  which  constitutes 
the  main  cause  for  the  inertia  in  connection  with 
drives  operating  at  high  speeds.  Consequently, 


the  smaller  the  travel  of  the  spring  resulting 
from  the  choice  of  the  gear,  the  smaller  the  work 
of  acceleration  to  be  expanded  on  the  spring 
mass  and  the  more  energy  is  free  for  the  ac- 
5  celeration  of  the  movable  part  of  the  variable 
resistor. 

In  the  accompanying  drawing  is  shown  an  em- 
bodiment of  the  invention  in  diagrammatic  form. 
Over  a  resistor  w  embedded  in  the  insulating  base 

10  plate  i  slides  a  contact  s  which  in  order  to  effect 
the  switching  operation  is  to  be  displaced  at  a 
high  speed  in  the  direction  of  the  arrow  c  from 
one  end  position  to  the  other.  The  contact  is 
guided  in  the  frame  a  supported  by  the  base 

15  plate  i  by  means  of  one  or  more  rollers  r  and 
is  connected  through  a  single  armed  lever  h  with 
the  spring  /  mounted  in  the  frame  a.  The  .spring 
acts  on  the  lever  h  with  small  lever  arm  and  must 
therefore  traverse  only  a  short  path.   The  spring 

20  has  a  few  windings  of  large  cross-section.  In  this 
manner  the  natural  frequency  of  the  spring  may 
assume  such  a  high  value  that  no  disturbing  in- 
fluences occur  at  the  required  .speed  at  which  the 
movement  is  effected.    To  this  end,  the  half 

25  period  of  the  natural  vibration  of  the  spring  is 
preferably  made  smaller  than  the  duration  of 
the  control  motion.  The  tension  of  the  spring 
may  be  regulated  by  rotating  the  bolt  e. 

In  order  that  the  parts  of  the  device  do  not 

30  come  into  engagement  with  one  another  under 
sudden  blows  at  the  end  of  the  movement  the 
drive  is  so  arranged  according  to  the  invention 
that  the  spring  is  unstressed  in  its  central  posi- 
tion and  acts  in  the  first  portion  of  the  control 

35  motion  as  a  driving  spring  and  in  the  second 
portion  thereof  as  a  braking  spring.  The  mov- 
able contact  s  or  the  drive  is  latched  in  the  end 
position  by  a  catch  ki  or  /C2  which  must  be  re- 
leased again  in  order  to  initiate  the  next  control 

40  motion.  In  several  cases  the  latching  in  the  end 
position  is  sufficient  so  that  the  other  catch  may 
be  dispensed  with. 

The  resistor  may  also  be  periodically  adjusted.- 
The  spring  must  be  stretched  at  the  end  of  each 

45  control  motion  either  by  hand  or  with  the  aid 
of  any  known  drive,  for  instance,  of  an  electro- 
magnet or  a  compressed  air  piston. 

Instead  of  the  helical  spring  /  shown  in  the 
drawing  also  a  resilient  rod  may  be  employed 

50  which  is  in  engagement  with  the  pin  b  of  the 
lever  }i.  Also  in  this  case  the  force  of  the  spring 
is  transmitted  to  the  movable  part  of  the  device 
with  a  great  ratio.  The  resilient  rod  has  the  ad- 
vantage that  its  inertia  is  very  small. 

fi5  WILHELM  PUTTFARCKEN. 
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My  invention  is  directed  to  rotary  depression 
and  compression  pumps  for  gases  (vacuum  pumps 
and  compressors)  of  the  liquid  ring  typo,  that  is 
to  say  comprising,  inside  a  body  containing  a 
quantity  of  liquid,  at  least  one  rotor  having  dis-  5 
placement  recesses  and  rotating  with  the  least 
possible  clearance  in  contact  with  one  or  a  plu- 
rality of  stationary  circular  surfaces  called  dis- 
tributors provided  with  suction  and  delivery 
openings,  formed  by  one  or  a  plurality  of  ports,  lo 
for  the  passage  of  the  gases  which  are  respec- 
tively sucked  from  and  delivered  into  the  com- 
partments or  recesses  formed  between  the  blades 
by  the  rotating  liquid  ring  formed  under  the 
action  of  centrifugal  force  and  following  the  in-  15 
ternal  contour  of  said  body  formed  with  at  least 
one  lobe. 

It  has  been  found  that  in  such  pumps,  a  given 
angular  position  of  the  origin  of  the  delivery 
opening  or  openings  in  the  direction  of  rotation  20 
of  the  rotor  is  only  suitable  for  a  definite  rate 
of  operation,  that  is  to  say  for  a  definite  deliv- 
ery pressure  or  for  a  definite  vacuum.  When  a 
pump  whose  distributor  is  suitable  for  a  certain 
rate  of  operation  operates  at  a  different  rate,  25 
tile  communication  between  the  delivery  open- 
ings and  the  recesses  of  the  rotor  is  effected 
too  soon  or  too  late.  This  produces  overpres- 
sures that  increase  the  power  absorbed  by  the 
pump  and  disturb  the  operation.  SO 

An  object  of  my  invention  is  to  enable  a  gas 
pump  of  tlie  liquid  ring  type  to  be  used  for  a 
whole  scale  of  rates  of  operation  while  keeping 
the  efficiency  at  its  highest  value  and  without 
any  adjustments  being  required.  35 

A  further  object  of  my  invention  is  to  provide 
a  gas  pump  of  the  liquid  ring  type  in  which 
the  angular  position  of  the  origin  of  the  or  of 
each  delivery  passage  open  to  the  gases  carried 
along  by  the  rotor,  automatically  varies  accord-  40 
ing  to  the  rate  of  operation  to  which  it  auto- 
matically adapts  itself. 

A  still  further  object  of  my  invention  is  to 
provide  in  a  pump  of  the  above  character,  a 
delivei-y  passage  at  least  the  origin  part  of  which  45 
is  provided  with  a  valve  arrangement  mounted 
to  only  allow  the  gases  coming  from  the  re- 
cesses of  the  rotor  to  pass  when  their  pressure 
exceeds  the  delivery  pressure  of  the  gases. 

According  to  an  embodiment  of  my  invention,  50 
the  delivery  opening  or  each  delivery  opening  of 
the  distributor  is  formed  by  a  number  of  elon- 
gated elementary  ports  spaced  in  the  direction 
of  the  rotation  of  the  rotor,  and  with  at  least 
one  part  of  which  there  co-operates  a  rod-shaped  55 


valve  Vv'hich  is  kept  in  register  with  said  opening 
by  a  guiding  device  and  is  directly  exposed  to 
the  delivery  pressure  of  the  pump. 

These  longitudinal  ports  are  continuous  or  are 
formed  by  a  row  of  holes  or  the  like. 

According  to  another  embodiment  of  my  in- 
vention, the  delivery  opening  or  each  delivery 
opening  of  the  distributor  is  at  least  partly  closed 
by  at  least  one  valve,  which  is  elongated  in  the 
direction  of  the  rotation,  which  is  rnads  of  flex- 
ible material,  in  such  a  manner  as  to  uncover 
a  more  or  less  great  length  of  the  opening  with 
which  it  co-operates,  according  to  the  pressure 
to  which  it  is  subjected. 

Said  valve  may  be  free,  but  is  preferably  fixed 
at  one  of  its  ends  on  the  distributor  and  co- 
operates with  abutments  that  limit  its  movement. 

The  delivery  opening  or  openings  m.ay  m  this 
case  be  continuous  or  be  formed  by  elementary 
ports  which  are  preferably  spaced  in  the  direc- 
tion of  the  rotation  of  the  rotor.  Each  of  said 
openings  may,  moreover,  comprise  a  plurality  of 
parts,  each  of  which  is  conjugated  with  its  own 
valve. 

Other  features,  objects  and  advantages  of  m.y 
invention  will  moreover  become  apparent  from 
the  ensuing  description  made  with  reference  to 
the  accompanying  drawings  which  are  given 
solely  by  way  of  example  and  in  which: 

Pig.  1  is  a  sectional  elevation  cf  a  liquid  ring 
air  pump; 

Fig.  2  is  a  partial  similar  view,  on  a  large 
scale,  showing  the  arrangement  according  to  the 
invention; 

Fig.  3  is  a  section  along  the  line  III— III  of 
Fig.  2. 

Fig.  4  is  a  similar  view  to  Fig.  2  and  relates 
to  a  modification. 

Fig.  5  is  a  section  along  the  line  V — V  of  Fig.  4; 

Fig.  6  is  a  similar  view  to  Figs.  2  and  4,  and 
relates  to  another  modification. 

Fig.  7  is  a  section  along  the  line  VII — VII  of 
Pig.  6; 

Pigs.  8  and  9  are  detail  views  of  modification 
cf  Fig.  7. 

In  order  to  facilitate  the  explanation  and  in 
a  nowise  limitative  manner,  all  these  figures  re- 
late more  particularly  to  a  pump  with  a  single 
rotor  and  with  an  internal  distributor  and  with 
two  lobes  formed  in  the  pump  body.  Said  pump 
comprises,  referring  to  Pig.  1,  an  elongated  body 

1  including  a  pump  chamber  having  enlarged 
portions  or  lobes  at  opposite  sides,  the  major 
axis  of  said  chamber  being  vertical.    The  rotor 

2  which  is  provided  with  blades  3  and  in  the 
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medial  part  of  which  are  fitted  one  or  a  plu- 
rality of  distributors  5  provided  with  suction 
openings  6  communicating  with  the  suction  pipe 
7  and  with  delivery  openings  8  communicating 
with  the  discliarge  pipe  9.  5 

A  quantity  of  liquid  contained  in  the  body  I 
forms  a  liquid  ring  10  following  the  internal 
contour  of  the  pump  chamber  by  the  action  of 
centrifugal  force  and  when  the  rotor  2  rotates 
in  the  direction  of  the  arrow  /.  Said  ring  rep-  10 
resents  a  piston  in  each  recess  formed  by  the 
blades  3,  and  produces  the  suction  and  the  de- 
livery through  the  openings  G  and  8  of  any  de- 
sired gas. 

According  to  the  embodiment  shown  in  Pigs.  2  15 
and  3,  the  delivery  opening  8  is  formed  by  a 
number  of  elementary  longitudinal  ports  8a,  8b, 
8c,  Bd,  Se,  8/.  Said  ports  are  elongated  in  the 
axial  direction  and  are  spaced  apart  from  each 
other  in  the  direction  of  the  arrow  /.  They  20 
are  shown  as  being  continuous,  but  could,  of 
course,  be  formed  by  a  plurality  of  holes  or  open- 
ings. 

Each  of  the  ports,  save  the  last  one  8/  in  tlie 
direction  of  tlie  arrow  /,  co-operates  with  a  valve  25 
formed  by  a  rod  10a,  I  Ob,  ICc,  lOd,  (Oe,  of  cylin- 
drical or  other  sliape,  the  diameter  of  which  is 
greater  than  the  width  of  the  co-operating  port 
and  which  is  arranged  on  the  inner  side  of  the 
distributor.  Said  rods  may  be  of  any  suitable  3Q 
cross-section  and  are  made  of  flexible  material 
.such  as  rubber,  or  again  they  are  rigid,  for  exam- 
ple made  of  steel,  cuprous  metal,  glass,  stoneware 
or  other  material. 

Guides  12,  13  and  14  respectively  embrace  said  35 
1  ods  at  their  ends  and  at  their  central  part  with 
a  clearance  that  enables  them  to  move  between 
their  operative  position  in  which  they  close  the 
co-operating  ports  and  a  position  that  uncovers 
said  ports.  40 

It  will  be  understood  that  the  retaining 
va'ves  thus  formed  remain  closed  as  long  as  the 
pressure  in  the  distributor  is  higher  than  the 
pressure  in  the  recesses  formed  between  the 
blades,  with  which  recesses  said  valves  are  in  45 
contact.  This  latter  pressure  increases  in  the 
direction  of  the  arrow  /  owing  to  the  action  of 
the  liquid  ring  fO  so  that  the  valve  8d  which  is 
opposite  a  recess  of  the  rotor  in  which  the  pres- 
sure reaches  this  delivery  pressure,  opens  as  well  60 
as  those  following  it  in  the  direction  of  the  arrow 


/.  The  position  of  the  first  valve  opened  varies 
according  to  the  rate  of  operation  of  the  air  pump, 
and  no  substantial  overpressure  can  occur. 

According  to  the  embodiment  shown  in  Figs.  4 
and  5,  the  valves  1 0  are  replaced  by  a  single  de- 
formable  valve  15  which  is  elongated  in  the  di- 
rection of  rotation  /  of  the  rotor  and  is  capable 
of  covering  the  ports  8a  to  8e  inclusive.  Said 
valve  1 5,  which  is  formed  by  a  strip  of  rubber  or 
of  flexible  metal,  is  fixed  by  a  screw  17  on  a  fixing 
member  18  before  the  ports  8  in  the  direction  of 
the  arrow  /,  and  its  opening  travel  is  limited  by 
abutments  19  fixed  inside  the  distributor. 

It  will  be  understood  that  said  valve  1 5  is  de- 
formed, as  shown  in  dotted  lines,  and  uncovers 
the  ports  8  more  or  less  according  to  the  rate  of 
operation  of  the  pump,  as  explained  in  connec- 
tion with  the  above  example. 

Referring  to  Figs.  6  and  7,  the  delivery  port  or 
ports,  such  as  20,  are  elongated  in  the  direction 
of  rotation  /  so  as  to  permit  the  maximum  open- 
ing of  the  gas  passage.  Said  port  20,  the  cross- 
sectional  width  of  which  decreases  as  it  is  more 
remote  from  the  axis,  co-operates  in  this  case 
with  a  def ormable  valve  1 5  of  the  same  shape  for 
which  it  acts  as  a  housing  and  which  is  held  at 
its  upper  end  in  the  direction  of  the  arrow  /  by 
a  screw  1 7  on  a  transverse  stop  member  1 8  fixed 
to  the  distributor. 

Abutments  19  limit  the  opening  travel  of  this 
valve  15  which  is  effected  over  a  more  or  less 
great  length  according  to  the  rate  of  operation 
of  the  pump. 

Absolute  progressiveness  is  thus  obtained. 

The  cross-section  of  the  opening  20  may  be 
provided  with  a  shoulder  as  shown  in  Fig.  8,  the 
valve  15  being  in  this  case  of  corresponding 
shape. 

The  valve  1 5  may  be  made  of  flexible  material 
and  be  reinforced  with  transverse  metal  bars  2 1 , 
as  shown  in  Fig.  9. 

While  I  have  specifically  described  forms  that 
my  invention  may  assume  in  practice,  it  will  be 
understood  that  these  forms  have  only  been  given 
by  way  of  example  and  it  is  obvious  that  my 
invention  is  applicable  to  any  construction  of 
liquid  ring  compression  or  depression  pump  for 
gases,  whatever  be  the  shape  of  the  distributors 
and  the  number  of  rotors. 

ROBERT  LEON  DARDELET. 
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The  present  invention  relates  to  a  control  mech- 
anism for  lower  wing  flaps  and  similar  hyper- 
lifting  devices  for  aircraft. 

The  object  of  the  present  invention  is  to  actu- 
ate flaps  or  other  hyperlifting  devices  by  a  motor 
connected  to  a  torque  limiting  device. 

A  further  object  of  the  invention  is  to  provide 
a  motor  actuating,  through  a  transmission  in 
which  is  inserted  a  torque  limiting  device,  one  or 
several  moving  control  means  which  can  be  cou- 
pled to  the  flaps,  or  to  the  other  hyperlifting  de- 
vices. 

Another  object  of  the  invention  is  to  provide 
a  motor  connected  with  and  actuating  flaps  or 
other  hyperlifting  devices  through  a  transmis- 
sion one  part  of  which,  between  the  motor  and 
the  torque  limiting  device,  being  practically  non- 
reversible, the  other,  between  the  torque  limit- 
ing device  and  the  said  moving  control  means 
being  reversible. 

A  still  further  object  of  the  invention  is  to  ob- 
tain a  simultaneous  and  equal  effacement  of  all 
flaps  or  same,  without  affecting  the  part  of  the 
transmission  placed  between  said  motor  and  said 
torque  limiting  device,  when  they  are  actuated  or 
being  actuated,  and  when  a  squall  applies  on 
them  a  total  thrust  superior  to  the  thrust  for 
which  the  limiting  device  has  been  set,  whatever 
be  the  effect  of  the  thrust  due  to  the  squall  upon 
each  of  the  flaps  separately. 

The  part  of  said  transmisison  between  the 
totque  limiting  device  and  the  moving  flaps  con- 
trolling means  is  preferably  designed  so  that  the 
transmission  quotient  be  the  same  in  all  the  po- 
sitions of  the  flaps. 

A  further  object  of  the  invention  is  to  provide 
a  control  mechanism  as  a  self-contained  inde- 
pendent unit  comprising  a  motor,  generally  an 
electric  motor,  one  or  several  controlling  means 
connected  to  said  motor  through  a  speed  limiting 
device  and  a  torque  limiting  device,  and  coupling 
means  between  said  moving  parts  and  the  differ- 
ent flaps  to  be  actuated. 

Said  moving  control  device,  or  each  of  same 
may  be  formed,  either  by  alternating  moving 
means  comprising  for  instance  a  rack  meshing 
with  a  gear  at  the  end  of  said  transmission,  or  a 
rotating  axle  which  can  be  directly  connected  to 
an  axle  rotating  with  the  flaps  or  other  hyperUft- 
ing  devices  which  are  to  be  actuated  by  the  first 
rotating  axle. 

In  accordance  with  an  embodiment  of  the  in- 
vention, only  one  moving  control  device  is  pro- 
vided, and  comprises  two  coupling  devices  through 
which  it  can  be  connected  to  the  lower  wing  flaps 
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or  other  which  it  has  to  control,  situated  on  the 
wings,  respectively  on  each  side  of  the  fuselage. 

In  accordance  with  another  important  embodi- 
ment of  the  invention,  which  can  be  separately 
used,  the  mechanism  comprises  two  moving  con- 
trol devices  actuated  simultaneously  by  the  same 
transmission  preferably  comprising  said  torque 
limiting  device,  and  joining  their  motions,  each 
of  these  devices  being  coupled  to  the  lower  wing 
flaps  or  other  hyperlifting  devices  situated  on  one 
side  of  the  fuselage. 

It  is  advantageous  to  provide  an  angle  between 
these  two  devices,  so  that  they  be  parallel  to  the 
wings  of  the  airplane,  said  wings  forming  gen- 
erally an  dihedral  angle  and  sweeping  back  so 
that  the  coupling  between  the  flaps  or  other  and 
the  devices  is  made  easy. 

According  to  the  last  mentioned  embodiment, 
the  part  of  the  mechanism  connecting  with  the 
flaps  is  preferably  made  of  two  control  devices 
with  rectilinear  alternating  motion,  each  of  which 
can  be  coupled  to  a  sliding  rod  placed  alongside 
the  corresponding  wing,  connected  by  links  to 
the  flap  or  flaps  to  be  controlled,  such  design  be- 
ing a  part  of  the  invention. 

It  is  also  advantageous  to  combine  the  moving 
device,  or  devices  to  which  the  flaps  are  connect- 
ed, with  a  device  stopping  the  motor  when  it 
comes  at  least  to  a  predetermined  position,  in  or- 
der to  precisely  bring  the  flaps  or  other  to  any 
desired  position. 

To  that  effect  and,  according  to  another  char- 
acteristic which  is  also  an  object  of  the  inven- 
cion,  at  least  one  switching  device  permitting  to 
cut  off  the  motor  part  of  the  mechanism  coop- 
erates with  one  or  several  parts  moving  with  ref- 
erence to  said  motor,  according  to  the  displace- 
ments of  the  moving  part  of  the  mechanism,  in 
order  to  control  said  switching  device  and  stop 
40  the  motor  for  one  or  several  predetermined  posi- 
tions of  said  moving  part. 

Moreover,  one  actuating  device  may  cooperate 
with  several  switching  devices,  which  it  controls 
for  different  positions  of  the  moving  part,  one 
or  the  other  being  at  will  on  circuit. 

Considering  the  switching  device  and  its  ac- 
tuating part  together,  one  of  them  is  not  bound 
to  the  motion  of  the  moving  control  part,  and  it 
is  generally  the  switching  device.  That  element 
which  is  not  bound  to  the  motion  of  the  mov- 
ing control  means  is  advantageously  designed  so 
that  its  position  can  be  regulated  at  will,  by  a  hand 
controlling  device,  in  order  to  modify  the  stop- 
ping position  of  the  flaps.  The  other  element, 
5.5  which  is  bound  to  the  motion  of  the  moving  con- 
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trol  means,  generally  the  device  actuating  the 
switching  device,  can  be  geared  by  the  moving 
control  means,  or  moved  by  it  directly  through  a 
cam,  or  indirectly. 

In  an  advantageous  embodiment,  two  switch- 
ing devices  connected  to  the  circuit  of  the  motor 
to  control  the  rotation  respectively  in  both  ways, 
are  fixed  upon  a  common  support,  the  position  of 
which  can  be  regulated  with  respect  to  an  ele- 
ment movable  according  to  the  displacement,  with 
reference  to  said  support  of  the  moving  control 
device,  said  element  being  designed  so  as  to  actu- 
ate either  one  or  the  other  switching  device  when 
it  moves  with  reference  to  said  support  in  one  or 
the  other  way  from  a  determined  position,  and  as 
a  result  the  position  of  the  moving  device  is  re- 
lated to  that  of  said  support. 

Said  moving  element  is  for  example  a  pulley 
concentrically  to  which  is  fixed  said  support  in 
such  a  way  that  its  angular  position  can  be  reg- 
ulated. 

In  the  accompanying  drawings,  different  em- 
bodiments of  the  invention  have  been  illustrated 
by  way  of  examples  only : 

Fig.  1  is  a  cross  section  along  the  axle  of  the 
motor  in  an  embodiment  of  the  invention. 

Fig.  2  is  a  cross  section  along  line  II — II  of  the 
Fig.  1. 

Fig.  3  is  a  plane  view  of  the  embodiment  ac- 
cording to  Fig.  1  and  Fig.  2. 

Pig.  4  is  a  partial  elevation  of  the  embodiment 
according  to  Pigs.  1  to  3. 

Pig.  5  is  a  partial  elevation  similar  to  Pig.  4 
showing  a  modification  of  the  automatic  stopping 
device. 

Fig.  6  is  a  partial  cross-section  similar  to  Pig.  1 
showing  another  embodiment  of  the  same  system. 

Pig.  7  is  a  partial  cross-section  along  line 
VII— VII  of  Pig.  6. 

Fig.  8  is  a  front  view  of  a  modification  of  the 
embodiment  according  to  Fig.  6. 

Fig.  9  is  a  cross-section  along  line  IX — IX 
of  Pig.  8. 

Fig.  10  is  a  partial  view  of  the  embodiment  ac- 
cording to  Pig.  6  with  the  modification  accord- 
ing to  Fig.  8. 

Pig.  11  is  a  cross-section  along  the  axis  of  the 
motor  according  to  another  embodiment  of  the 
invention. 

Fig.  12  is  a  partial  cross-section  similar  to  Fig. 
1  of  another  embodiment. 

Pig.  13  is  a  front  elevation,  with  several  parts 
being  represented  in  cross-section. 

Pig.  14  is  a  schematic  elevation  showing  the 
adaptation  on  an  airplane  of  the  mechanism  ac- 
cording to  the  embodiment  shown  on  Pigs.  11  to 
13. 

Fig.  15  is  a  schematic  plan  view  of  the  adapta- 
tion according  to  Fig.  14. 

In  the  embodiment  represented  on  Pigs.  1  to  4, 
the  flap  control  device  for  the  moving  flaps  is  a 
rack  I,  prolonged  by  cylindrical  bearings  2  slid- 
ing inside  of  a  part  of  casing  3  from  which  they 
project  and  terminated  by  threaded  bearings  2' 
for  the  fixation  of  the  connecting  ends  4,  bind- 
ing them  to  the  flap  controlling  rods.   A  roller 

6  is  mounted  at  the  center  of  casing  3  with  an 
additional  plate.  The  roller  6  comprises  a  groove 

7  of  cylindrical  cross-section  which  supports  the 
back  side,  of  circular  cross-section,  of  the  rack  I. 
The  rack  I  meshes  with  a  gear  9  secured  to  the 
part  3  of  the  casing.  The  shaft  10  projects  out- 
side of  said  part  3  of  the  casing,  which  has  its 
plane  of  junction  perpendicular  to  the  axis  of  said 
shaft,  and  on  which  is  secured  another  part  12 


of  said  casing,  prolonged  by  a  third  part  13  con- 
taining a  motor  14,  which  in  case  of  Fig.  1  is  an 
Electromotor.  The  shaft  16  of  this  motor  is 
coaxial  with  shaft  10,  and  carries  a  clutch  cou- 

5  pling  device  1 7  engaging  a  corresponding  element 
18  journaled  in  a  partition  19,  said  partition  be- 
ing placed  between  the  contacting  faces  of  the 
two  parts  12  and  13  of  the  casing.  Tliis  element 
16  is  secured  to  a  gear  20  meshing  with  a  gear 

Ht  wheel  21,  freely  rotating  on  a  shaft  which  forms 
the  hub  of  a  gear  22  and  is  journaled  at  one 
end  in  partition  19  and  at  the  other  in  a  web  23 
projecting  on  the  inside  of  the  part  12  of  the 
casing.    The  wheel  21  is  secured  to  a  gear  24 

15  meshing  with  a  wheel  25  coaxial  with  shafts  10 
and  16  and  secured  to  a  shaft  26  and  to  a  gear 
27  said  gear  meshing  with  a  wheel  28  freely  ro- 
tating on  a  shaft  which  forms  the  hub  of  a  gear 
22'  exactly  similar  to  gear  22,  both  gears  22  and 

i>0  22'  being  equally  distant  from  the  common  axis 
of  shafts  16  and  10.  Said  wheel  28  is  secured  to 
a  gear  30  meshing  with  a  wheel  3 1  freely  rotating 
on  shaft  26,  and  secured  to  a  gear  32  meshing 
with  the  two  wheels  22  and  22'.   Said  wheels  22 

25  and  22'  together  with  two  exactly  similar  wheels 
are  placed  arotmd  the  general  axis,  all  these 
wheels  meshing  with  one  large  wheel  35  having 
an  interior  gearing,  the  wheel  35  rotates  freely 
on  one  end  of  shaft  26,  the  other  end  of  which 

3Q  is  freely  supported  by  a  bearing  of  the  coupling 
device  18.  The  centering  and  balancing  of  the 
whole  device  are  therefore  obtained  by  gears  22 
and  22'.  Wheel  35  is  secured  to  a  pinion  37, 
which  is  the  planetary  wheel  of  an  epicycloidal 

35  gear  comprising  satellites  38,  supported  by  axles 
moimted  on  a  plate  39  rigidly  secured  to  shaft  10, 
and  an  exterior  planetary  wheel  41.  Said  wheel 
41  is  connected  to  casing  12  by  a  friction  cou- 
pling device  comprising  disks  42  axially  sliding 

40  inside  of  peripherical  grooves  of  said  wheel  41, 
and  disks  43  axially  sliding  inside  of  a  sleeve  45 
secured  to  an  exterior  rim  46,  situated  between 
the  contacting  faces  of  the  parts  3  and  12  of  the 
casing.    These  disks  42  and  43  are  pressed  to- 

45  gether  and  abutted  on  an  annular  inside  brim  47 
of  sleeve  45  by  helical  springs  48  placed  around 
a  circle,  and  situated  between  the  collar  49  of  a 
sliding  sleeve  50,  and  another  plate  51  screwed 
in  an  interior  thread  of  the  sleeve  45  and  sliding 
inside  of  grooves  52  of  said  sleeve  50.  These 
grooves  52  mesh  with  a  pinion  53  mounted  on 
an  axle  54  wliich  extends  through  the  casing  and 
projects  outside  of  same  where  it  terminates  by 
an  element  which  may  be  actuated  by  means  of  a 
■'<■>  wrench  or  the  like.  It  is  evident  that  by  ro- 
tating this  axle  54,  the  sleeve  50  is  rotated 
through  the  means  of  pinion  53  and  grooves  52  so 
that  the  plate  51  is  screwed  into  or  out  of  sleeve 
54,  and  compresses  more  or  less  the  springs  48, 
t;>i  which  permits  the  adjustment  of  the  value  of  the 
torque  for  which  the  clutch  starts  its  sliding  ac- 
tion. 

Outside  and  at  each  end  of  casing  3  is  mounted 
a  switch  58,  58'  connected  to  the  feeding  circuit 

li.i  of  the  motor  so  as  to  cut  off  said  circuit  when 
actuated.  Each  switch  58,  58'  is  actuated  by 
fingers  59,  59'  pivoted  on  an  axle  60,  60'  secured 
to  casing  3  and  integral  with  a  cam  61,  61'  co- 
operating with  an  abutment  62,  62'  mounted  on 

,fi  the  projecting  part  of  rack  1.  The  two  switches 
respectively  stop  the  motor  for  the  two  terminal 
positions  of  the  rack  I . 

Furthermore,  another  switch  65,  secured  to  the 
casing  cooperates  with  a  pinion  66  pivoted  on  axle 

7.)  60  and  bearing  a  cam  67.   Said  cam  is  actuated 
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by  the  abutment  62  when  same  reaches  the  posi- 
tion indicated  In  dotted  lines  In  Fig.  4. 

The  contacting  device  65  is  closed  when  it  is 
desired  to  stop  the  motion  of  rack  I  at  the  inter- 
mediate position  defined  by  cam  67,  cooperating 
with  the  abutment  62  and  corresponding  to  a 
determined  angular  position  of  the  flaps.  This 
stopping  may  be  controlled  when  the  rack  Is 
moved  in  one  or  the  other  way  corresponding  to 
the  opening  or  effacement  of  the  flaps. 

Other  switches  may  be  provided  to  define  other 
intermediate  positions  of  rack  I . 

The  working  is  as  follows : 

When  motor  14  is  rotated  in  one  oi'  the  other 
way  corresponding  to  the  opening  or  to  the  efface- 
ment of  the  flaps,  the  rotation  of  its  shaft  16  is 
transmitted  by  the  coupling  device  17,  18  and  the 
demultiplicating  gear  20,  21,  24.  25.  27.  28,  30, 
31,  32  and  22  to  wheel  35  integral  with  the 
planetary  wheel  37.  If  the  resisting  torque  upon 
planetary  wheel  4(  is  inferior  to  the  torque  pro- 
ducing the  sliding  of  the  coupling  device  42.  43, 
44.  45  which  forms  the  torque  limiting  device, 
said  wheel  4  (  remains  motionless,  and  the  satel- 
lites 38  rotate  around  it  and  produce  the  rotation 
of  shaft  10,  which  rotation  is  transformed  by 
pinion  9  and  rack  2  into  a  sliding  motion  of  said 
shaft. 

This  motion  goes  as  far  as  the  contact  between 
the  abutment  62  and  the  cam  67,  when  the  switch 
60  is  closed,  or  as  far  as  the  contact  of  said  abut- 
ment and  one  of  the  cams  6 1 ,  6  ( '.  depending  upon 
the  way  of  rotation  of  the  motor. 

If  the  resisting  torque  which  acts  upon  the  wheel 
4 1  is  superior  to  the  torque  producing  the  sliding 
of  the  coupling  device  42.  43,  44.  45.  said  cou- 
pling device  slides,  and  wheel  41  rotates  instead 
of  remaining  motionless.  This  motion  is  not 
transmitted  to  that  part  of  the  mechanism  sit- 
uated between  the  limiting  device  and  the  motor, 
said  part  being  nonreversible.  Such  a  torque  is 
produced  for  instance  in  the  case  of  a  squall  ex- 
erting too  big  a  stress  upon  the  flaps  being  actu- 
ated. As  soon  as  the  resisting  torque  becomes  a 
new  inferior  to  the  friction  torque  of  the  coupling 
device,  either  as  a  result  of  the  effacement  of  the 
flaps,  or  as  a  result  of  the  lessening  of  the  in- 
tensity of  the  squall,  planetary  wheel  (4  stops, 
and  the  motor  may  again  drive  shaft  10,  the  stop- 
ping of  the  motor  depending  only  upon  the  posi- 
tion of  rack  I . 

Furthermore,  the  same  torque  limiting  device 
permits  the  effacement  of  the  flaps  when  a  squall 
stresses  upon  them  at  any  moment  when  they  are 
actuated. 

It  is  advantageous  to  have  the  flaps  cooperat- 
ing with  a  potentiometer,  permitting  the  distance 
reading  of  their  angular  position. 

The  various  embodiments  which  will  be  de- 
scribed with  reference  to  Figs.  5,  6,  7,  8,  9  relate 
only  to  methods  for  stopping  the  motor  for  a  de- 
termined p>osition  of  the  moving  element  I . 

With  reference  to  Fig.  5  the  switch  65  is  fixed 
upon  a  slide  70  bearing  also  the  articulated  axle 
60  of  finger  66  and  cam  67  which  are  integral  and 
cooperate  with  abutment  62.  This  slide  moves 
along  a  guiding  groove  72  which  is  parallel  to  the 
way  of  motion  of  rack  (.  The  sliding  motion  of 
slide  70  is  obtained  by  a  control  rod  74  which 
may  be  actuated  by  the  pilot  and  enables  same  to 
define  any  stopping  position  of  rack  I.  The 
switches  58,  58'  as  above  described  may  in  this 
case  be  dispensed  with. 

In  the  embodiment  shown  on  Figs.  6  and  7. 
the  stopping  of  rack  I  is  controlled  by  a  single 


switch  the  casing  80  of  which  may  slide  perpen- 
dicularly to  the  motion  of  said  rack  in  a  recess  8  i , 
provided  in  the  casing  3.  The  position  of  casing 
80  in  its  recess  81  is  defined  by  a  control  rod  83 

5  remotely  controlled  by  a  lever  84.  The  switch  is 
actuated  by  a  rod  86  integial  with  a  plate  87  made 
of  conducting  material,  and  movable  between  two 
opposed  couples  of  contacts  88  and  89,  both  con- 
tacts in  each  couple  being  separated  by  a  short 

10  distance. 

The  two  contacts  of  each  couple  are  connected 
with  the  feeding  circuit  of  the  electric  motor 
actuating  the  mechanism  so  that  their  short-cir- 
cuiting by  plate  87  produce  the  rotation  of  the 

15  motor  in  one  or  the  other  way,  respectively. 

The  rod  86  projects  inside  the  casing  3  and  is 
driven  towards  there  by  a  spring  9 1  supported  by 
a  widemng  of  said  rod  at  the  bottom  of  casing  80. 
The  end  of  said  rod  is  contacting  the  bottom  of  a 

20  groove  92  acting  as  a  cam,  provided  in  rack  I  and 
having  a  variable  depth  along  said  rack. 

It  is  understood  tiiat  tiie  displacement  of  lever 
84  in  one  way  or  the  other  when  the  plate  is  sit- 
uated between  the  couples  of  contacts  88  and  89, 

25  short-circuits  one  or  the  other  of  these  couples 
of  contacts,  and  starts  the  motor  in  the  corre- 
.sponding  way.  Rack  I  is  therefore  moved  in 
the  way  corresponding  to  the  displacement  of  rod 
86  towards  the  inside  or  the  outside,  depending 
upon  which  of  the  couple  of  contacts  68  or  89 
have  been  short-circuited,  so  that  plate  87  is 
driven  back  to  its  median  position  and  cuts  off 
the  motor.  To  each  position  of  lever  84  corre- 
sponds therefore  one  position  of  rack  ( .  and  con- 

;j5  sequently  one  well  defined  angular  position  of  the 
flaps. 

According  to  still  another  embodiment  shown 
on  Figs.  8,  9,  10  a  pulley  95  having  an  axle  96  is 
connected  by  means  of  cables  98  with  the  rack  I 

40  in  such  a  way  that  its  angular  position  be  under 
the  dependance  of  the  position  of  said  rack  1. 
The  periphery  of  the  pulley  comprises  two  con- 
tinuous ridges  99  and  100  provided  side  by  side 
and  extending  respectively  over  about  180  de- 

45  grees,  leaving  a  little  angular  space  between  their 
ends. 

A  support  104  pivoting  around  the  axle  96  of 
the  pulley  bears  a  control  handle  f06  and  may  be 
fixed  in  any  angular  position  by  means  of  a  lock 

50  108  actuated  by  a  lever  109  and  cooperating  with 
the  rack  1 10. 

The  support  1 04  bears  two  switches  1 1 2  and  I  f  3 
which  are  situated  in  front  of  the  ridges  99  and 
100  respectively,  the  closing  of  said  switches  con- 

55  trolling  the  rotation  of  the  motor  of  the  mecha- 
nism in  one  or  the  other  way  respectively. 

It  is  evident  that  one  or  the  other  of  the  two 
.switches  112  and  H3  is  alway.s  actuated  by  the 
corresponding  ridge  99  or  fOO.  as  long  as  the 
pulley  is  not,  v.'ith  reference  to  the  support,  in 
the  angular  position  called  "neutral  position",  in 
which  the  space  left  between  the  ends  of  the 
ridges  is  in  front  of  the  twj  switches  and  m 
which  position  the  circuit  ol  the  motor  is  cut 

65  off- 

Under  these  conditions,  the  displacement  of 
the  support  (04  in  one  or  the  other  way  from 
said  neutral  position  always  closes  one  of  the 
switches,  thus  producing  the  rotation  of  the  motor 

70  in  the  corresponding  way  until  the  pulley  re- 
sumes, with  reference  to  the  support,  said  neu- 
tral position.   Therefore,  the  position  of  the  rack 
1  is  related  to  that  of  the  support  1 04. 
According  to  the  embodiment  shown  on  Fig.  11, 

75  the  movable  control  element  of  the  flaps  is  a 
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tubular  rotating  axle  I ,  both  ends  of  which  have 
interior  threads,  receiving  ending  elements  4 
which  are  to  be  connected  directly  with  the  axles 
of  the  flaps  respectively  provided  on  both  sides 
of  the  fuselage.  The  axle  I  is  journaled  in  ball- 
bearings 6  mounted  in  part  1 2  of  the  casing  onto 
which  is  secured  another  part  13  of  the  casing, 
which  is  itself  prolonged  by  a  third  part  14  of 
the  casing,  the  last  mentioned  part  enclosing  an 
electromotor.  The  shaft  1 6  of  said  motor  drives, 
by  means  of  a  centrifugal  clutch  17,  a  sleeve  18 
journaled  in  a  partition  23  placed  between  the 
contacting  faces  of  the  two  partial  casings  3  and 

12.  The  sleeve  18  is  prolonged  by  a  shaft  19, 
integral  with  a  pinion  20  meshing  with  pinions 
21,  mounted  for  free  rotation  on  axles  24,  said  last 
mentioned  pinions  meshing  with  an  internal  gear 
26  provided  on  a  partition  27  which  is  situated 
between  the  contacting  faces  of  the  partial  cas- 
ing  3  and  12.  The  pinions  21  comprise  a  second 
gear  meshing  with  an  interior  geared  wheel  28, 
the  axle  29  of  which  is  journaled  in  a  partition  30. 
integral  with  the  interior  face  of  the  partial  cas- 
ing 3.  A  pinion  32  is  secured,  by  means  of  grooves, 
on  said  axle  29,  and  meshes  with  a  pinion  33  in- 
tegral with  the  outer  body  34  of  a  torque  limiting 
device  concentrical  with  the  shaft  4  and  compris- 
ing disks  3S.  One  series  of  disks  36  of  said 
torque  limiting  device  is  assembled  by  means  of 
outside  grooves  of  the  body  34  and  the  other 
series  is  assembled  by  inner  grooves  of  said  shaft 
I,  in  order  to  transmit  the  motion  between  the 
body  34  and  the  shaft  I .  The  disks  36  are  pressed 
against  each  other  by  equally  pressing  springs  38, 
abutting  on  a  washer  39  held  by  a  nut  40,  screwed 
on  the  shaft  I  and  allowing  the  adjustment  of 
the  tension  of  the  springs,  and  therefore  of  the 
sliding  torque  of  the  limiting  device. 

It  is  evident  that  the  rotation  of  the  motor  in 
one  or  the  other  way  controls  the  rotation  of  the 
shaft  I  in  one  or  the  other  way,  and,  conse- 
quently, the  actuating  or  the  effacement  of  the 
flaps,  the  torque  limiting  device  having  the  same 
function  as  in  the  already  described  embodi- 
ment. The  stopping  of  the  flaps  in  any  position 
may  be  obtained  as  already  described  in  the  fore- 
said embodiment. 

The  other  embodiment  represented  in  Figs.  12, 

13,  14  and  15  di-ffers  from  that  described  with 
reference  to  Figs.  1,  2,  3  and  4,  only  by  the  design 
of  part  3  of  the  casing,  the  design  of  the  mecha- 
nisms it  comprises,  and  the  design  of  the  device 
connecting  the  mechanism  to  the  flaps.  Follow- 
ing description  is  limited  to  said  points. 

With  reference  to  Figs.  12  and  13,  shaft  (0, 
supported  by  bearings  1 1  and  driven  by  the  mo- 
tor together  with  a  demultiplication  gear,  as 
formerly  described  wi!h  reference  to  Fig.  1,  com- 
prises  two  parallel  series  of  teeth  !00  and  100'. 
Each  series  comprises  a  small  number  of  identi- 
cal teeth,  for  instance  four  of  them,  the  sides  / 
of  which  are  cylindrically  shaped,  perpendicu- 
larly to  the  axis  of  shaft  10,  or  else  receive  a 
similar  shape,  to  fgcilitate  their  manufacture. 
The  ends  s  of  these  teeth  are  spherical  surfaces. 


Two  identical  pinions  9  and  9',  with  external 
gearing,  the  internal  cylindrical  surface  of  which 
surrounds  the  horizontal  shaft  10,  are  respective- 
ly meshing  with  the  series  of  teeth  100  and  100' 

5  with  their  teeth  1 0 1  and  101'  which  are  in  equal 
number  but  have  a  greater  length  in  a  direction 
parallel  to  that  of  the  axis  of  the  shaft  10.  Me- 
tallic washers  102  and  102',  elastically  secured 
in  both  sides  of  each  gearing  101  and  101',  Umit 

10  the  relative  movements  of  pinions  9  and  9'  on 
the  shaft  10,  these  relative  movements  of  pin- 
ions 9  and  9'  being  rendered  possible  by  the 
shape  of  sides  /  and  ends  s.  A  rack  I  is  mesh- 
ing with  pinion  3  and  is  supported  on  its  back 

15  side  with  circular  cross-section,  by  a  cyUndrical 
roller  6  secured  to  the  lower  part  of  casing  3  by 
means  of  an  additional  plate.  In  a  similar  way, 
a  rack  1',  meshing  with  the  pinion  9',  compris- 
ing a  circular  cross-section  back  side,  is  contact- 

20  ing  a  cylindrical  roller  6'  secured  to  the  upper 
part  of  casing  3. 

Racks  I  and  1'  are  projecting  from  both  sides 
of  casing  3  which  comprises  openings  for  that 
purpose,  the  tightness  being  insured  by  means 
of  bellows  105,  105'  secured  between  the  edgi^s 
of  the  openings  and  the  corresponding  rack. 
There  are  four  bellows,  i.  e.  two,  105,  cooperating 
with  rack  I,  and  two,  105',  cooperating  with 
rack  1 '. 

The  two  racks  bear,  one  on  one  side  of  casing 
3,  the  ether  on  the  other  side,  an  end  4,  which 
is  to  be  coupled  with  the  lower  wing  flap  con- 
trol device.  To  that  effect,  shaft  10  being  par- 
allel to  the  longitudinal  axis  of  the  aircraft, 

35  racks  1  and  1 '  are  parallel  to  the  wings  v/hich 
have  as  well  a  dihedral  angle  as  back  sweeping. 

This  direction,  v/hich  is  rendered  possible  by 
the  gears  connecting  pinions  9  and  9'  to  the 
shaft  10,  is  represented  in  Figs.  14  and  15  show- 

40  ing  the  whole  design  respectively  in  half-plan, 
the  wing  beam  being  drafted  in  dotted  lines  I, 
and  in  half-elevation,  the  part  corresponding  to 
the  other  wing  being  symmetrical. 
The  flaps  are  actuated  on  each  wing  by  a  slld- 

45  ing  rod  1 1 0  directly  coupled  with  the  correspond- 
ing rack  1,  and  situated  in  the  prolongation  of 
said  rack.   This  rod  is  connected  by  links  1 1 1 
the  ncnfigured  flaps,  the  dotted  line  position 
of  the  link,  in  Fig.  15,  corresponding  to  the  ac- 

50  tuated  flap. 

The  flaps  piacod  on  each  wing  could  be  ac- 
tuated by  two  moving  devices,  moving  simulta- 
neously in  opposed  directions  under  control  of 
a  mechanism  quite  different  from  a  mechanism 

55  described  with  reference  to  Figs.  12.  13,  14  and  15. 
Obviously,  one  wheel  such  as  9  may  be  pro- 
vided with  helical  teeth  and  cooperates  with  two 
l  acks  such  as  1  and  1',  Fig.  12. 

While  I  have  illustrated  and  described  pre- 

gO  ferred  forms  of  construction  for  carrying  my  in- 
vention to  effect,  this  is  capable  of  variations 
and  modifications  without  depai'ting  from  the 
spirit  of  my  invention. 
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This  invention  relates  to  an  apparatus  for  tak- 
ing pictures  of  the  images  produced  by  the  elec- 
tron optic  apparatus. 

In  electron  optic  apparatus,  particularly  in 
electronic  microscopes,  devices  are  necessary,  by 
means  of  which  pictures  of  the  images  produced 
by  the  apparatus  may  be  taken.  -It  is,  for  in- 
stance, known  in  the  art  to  arrange  the  photo- 
graphic plate  in  electronic  microscopes  in  such 
a  manner  as  to  be  exposed  to  the  electron  rays. 

The  object  of  the  present  invention  is  to  pro- 
vide a  means,  whereby  the  entire  surface  of  the 
photographic  plate  is  uniformly  influenced  by 
the  electron  rays  for  a  time  capable  of  being  ad- 
Justed  accurately.  A  fluorescent  screen  which 
may  be  removed  from  the  path  of  rays  by  rota- 
tion has  hitherto  been  employed  in  electronic  mi- 
croscopes as  a  means  for  influencing  the  photo- 
graphic plate.  This  method  has  the  disadvan- 
tage in  that  the  photographic  plate  is  not  uni- 
formly influenced  by  the  fluorescent  screen.  The 
parts  cf  the  photographic  plate  which  lie  nearer 
the  pivot  of  the  screen  are  exposed  for  a  shorter 
time.  Furthermore,  it  is  not  possible  to  attain 
a  suflicienly  accurate  adjustment  of  the  exposure 
time,  since  the  shutter  is  hand-operated.  This  is 
particularly  the  case  when  employing  highly 
sensitive  plates.  In  this  case  shorter  exposure 
times  must  be  then  chosen,  which  can  no  longer 
be  maintained  in  such  a  simple  manner  by  hand. 
When  moving  the  fluorescent  screen  away  from 
a  path  of  rays,  serving  to  determine  the  exposure 
time  vibrations  which  impair  the  production  of 
a  sharp  image  m.ay  easily  be  set  up. 

The  above-mentioned  drawbacks  are  removed 
according  to  the  invention  by  means  of  a  known 
shutter  arranged  within  the  vacuum  vessel  in 
the  path  of  the  electron  rays  and  which  may  be 
set  as  to  the  exposure  time  and  released  with 
the  aid  of  actuating  means  passing  through  the 
vacuum  wall.  In  this  manner  it  is  possible  to 
uniformly  influence  the  entire  surface  of  the 
photographic  plate  by  means  of  the  electron  rays 
for  a  time  capable  of  being  accurately  adjusted. 
Besides  also  high  sensitive  plates  may  readily  be 
employed  which  have  the  advantage  that  the 
sharpness  of  the  image  is  improved  owing  to  the 
shorter  exposure  times  which  may  be  chosen. 
In  the  apparatus  according  to  the  invention  a 
mechanical  shutter  is  employed  in  the  vacuum 
chamber,  the  shutter  being  operated  preferably 
exteriorly  of  the  vacuum  vessel  with  the  aid  of 
actuating  means  cooperating  with  sealing  cones. 
A  slit  shutter  or  also  a  central  metal  shutter  may 
be  used.   In  order  to  release  the  shutter  a  mech- 


anism is  employed  to  advantage  which  is  actu- 
ated with  the  aid  of  the  fluorescent  screen.  The 
releasing  device  is,  for  instance,  so  designed  that 
the  fluorescent  screen  actuates  the  releaser  after 

5  the  screen  has  been  moved  away  from  the  path 
of  rays  by  rotation.  To  facilitate  the  adjustment 
a  pointer  and  a  scale  are  allotted  according  to 
the  invention  to  the  actuating  means  serving  to 
adjust  the  exposure  time  and  which  is  arranged 

10  exteriorly  of  the  vacuum  vessel. 

In  the  accompanying  drawings  is  shown  an 
embodiment  of  the  invention  in  diagrammatic 
form,  in  which 

Fig.  1  is  a  top  view  of  a  slit  shutter  and  its 

15  actuating  means; 

Fig.  2  is  a  sectional  view  of  the  part  of  an  elec- 
tronic microscope  in  which  the  shutter  is  mounted, 
and 

Fig.  3  is  a  view  of  the  control  knobs. 

20  Referring  to  the  drawings,  I  denotes  the  vac- 
uum wall  of  the  electronic  microscope.  2  is  a 
photographic  plate,  3  a  slit  shutter  and  4  a  fluo- 
rescent screen  on  which  the  image  produced  by 
a  microscope  may  be  viewed  before  taking  a  pic- 

25  ture  thereof.  To  wind  up  the  sUt  shutter  3  a 
knob  5  is  employed  whose  axis  passes  through 
the  vacuum  wall  I  with  the  aid  of  a  sealing  cone 
6.  The  rotation  which  is  effected  according  to 
the  direction  as  indicated  by  the  arrow  is  trans- 

•''0  mitted  to  the  shaft  9  of  the  slit  shutter  through 
the  gears  7  and  8.  To  prevent  the  slit  shutter 
from  running  down  before  a  predetermined  time 
elapses  a  pawl  10  is  employed  which  cooperates 
with  a  ratchet  wheel  1 1 . 

35  The  release  of  the  shutter  is  effected  by  means 
of  the  fluorescent  screen  4  which  may  be  rotated 
in  the  position  shown  in  dotted  lines  by  means 
of  a  sealing  cone  not  shown  in  Fig.  2  which  .is 
operated  exteriorly  of  the  vacuum  vessel.  In  the 

40  end  position  th.e  fluorescent  screen  4  presses 
against  the  lever  1 2  to  which  is  secured  the  pawl 
10.  The  pawl  10  is,  consequently,  pressed  away 
from  the  ratchet  wheel  ( I  so  that  the  slit  shut- 
ter 3  runs  down.    13  denotes  a  holding  spring 

45  of  the  lever  12  which  presses  before  the  release 
takes  place  the  pawl  1 0  against  the  ratchet  wheel 
1 1  when  winding  up  the  slit  shutter  3. 

To  adjust  the  exposure  time  also  the  knob  5 
is  employed.    If  the  exposure  time  is  to  be  ad- 

50  justed  the  gear  7  is  brought  into  engagement 
with  the  gear  14  which  is  secured  to  the  shaft  9 
of  the  slit  shutter.  The  displacement  of  the  gear 
7  is  effected  with  the  aid  of  a  knob  15  which 
drives  a  worm  17  having  a  great  pitch.  The 

65  worm  wheel  18  cooperating  with  the  worm  17 
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moves  when  actuated  a  forked  lever  19  in  the 
downward  direction  as  indicated  by  the  arrow 
so  that  the  gear  7  slidably  mounted  on  the  shaft 
20  moves  also  in  the  same  direction  til]  it  meshes 
with  the  gear  14.  In  this  position  the  exposure 
time  may  now  be  adjusted  by  rotating  the  knob 
5.  To  facilitate  the  adjustment  of  the  exposure 
time  a  pointer  21  and  a  scale  22  are  allotted 
to  the  knob  5  as  v/ill  be  seen  from  Fig.  3. 

As  already  mentioned  above  the  release  is  ef- 
fected with  the  aid  of  the  fluorescent  screen  4 
within  the  sluicing  device  for  the  reception  of 
the  photographic  material.  Such  a  release  pre- 
vents the  production  of  faulty  pictures  which 
have  hitherto  been  caused  by  the  fact  that  the 
collapsible  screen  when  releasing  the  shutter 
covers  the  plate  as  well  as  by  the  fact  that  the 
microscope  is  caused  to  vibrate  when  the  screen 
comes  into  engagement  with  the  vessel  wall. 


These  difficulties  are  avoided  by  the  apparatus 
according  to  the  invention,  since  in  this  case  the 
fluorescent  screen  is  operatively  connected  with 
the  shutter. 

.-,  Instead  of  a  slit  shutter  also  a  central  metal 
shutter  may  be  employed  which  is  set  and  re- 
leased, for  instance,  by  rotating  the  screen. 
Such  a  central  metal  shutter  may  be  arranged 
in  the  electronic  microscope,  for  instance,  be- 

]()  neath  the  projection  lens.  Also  in  this  case  two 
cones  are  used  to  actuate  the  shutter,  one  of 
which  serving  to  adjust  the  exposure  time  and 
the  other  to  set  and  release  the  shutter.  The  ap- 
paratus according  to  the  invention  may  be  em- 

].i  ployed  in  electronic  microscopes,  mass  spectro- 
graphs as  well  as  in  all  other  electronic  appa- 
ratus in  which  simple  devices  arc  required  to 
produce  pictures. 

HEINZ  OTTO  MULLER. 
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This  invention  relates  to  a  radiator  built  up 
from  punched  and  drawn  sheet-metal  laminae. 

The  invention  is  illustrated  by  way  of  example 
in  the  accompanying  drawing,  in  which 

Figure  1  shows  two  laminae;  o 

Fig.  2  shows  a  combination  of  laminae  of  the 
kind  illustrated  in  Fig.  1 ; 

Figs.  3  and  4  shows  special  kinds  of  lamellae 
connected  by  a  peripheral  flange; 

Pigs.  5  and  6  show,  respectively,  an  oval  and  a  1" 
prismatic  lamella;  and 

Pig.  7  indicates  a  staggered  arrangement  of  a 
number  of  lamellar  units  to  form  a  heater. 

The  lamellae  (  shown  in  Figs.  1,  5  and  6  are 
each  provided  in  their  cent'"al  portion  with  a  i:> 
drawn  flange  2,  and  the  diameter  of  the  flanges 
is  chosen  so  as  to  permit  telescoping.  There  are 
always  two  lamellae  1  telescoped  and  united  by 
rolling  of  their  flanges  2,  and  each  lamella  I  has 
at  its  circumference  a  bent  edge  3,  as  shown  in  20 
Figs.  1  and  2,  one  of  the  telescoped  lamellae  hav- 
ing a  slightly  smaller  diameter  and  a  narrov.'er 
bent  edge  3  than  the  other  (Fig.  2) . 

Heaters  of  any  length  can  be  biiilt  up  from  such 
units  comprising  two  lamellae  united  at  their  25 
flanges  2  by  rolling  by  inserting  a  unit  of  smaller 
diameter  in  a  imit  having  a  larger  diameter  and 
broader  edge.   In  this  way,  hollow  gills  or  ribs 


are  built  up  from  the  lamellae  I  vv^hose  flanges  2 
form  a  piping,  as  shown  in  Pig.  2. 

A  radiator  of  this  type  is  chiefly  intended  for 
use  in  air  heaters,  etc.  where  it  may  be  employed 
in  vertical  position.  In  order  to  adapt  a  heater 
according  to  the  invention  to  operation  in  hori- 
zontal position  and  to  prevent  the  accumulation 
of  water  therein,  the  flanges  2  are  disposed  at 
the  periphery  thereof,  as  shown  in  Pigs.  3  and  4. 
Radiators  of  this  type  can  be  used  in  horizontal 
position  without  any  fear  of  accumulating  water. 

Compared  with  the  known  radiators  making 
use  of  a  tube  with  attached  ribs,  the  radiator 
according  to  the  invention  affords  the  advantage 
of  a  larger  heating  surface  and  shorter  heat  path 
combined  with  lower  weigiit  and,  further,  facili- 
tates assem.bling  in  air  heaters  if  the  vertical  type 
is  employed.  In  this  case,  air  resistance  is  lower 
also. 

The  heating  units  according  to  the  invention 
permit,  furthermore,  a  better  staggered  arrange- 
ment, as  indicated  in  Pig.  7.  This  is  of  particular 
importance  for  vertical  installation  in  air  heat- 
ers, etc.  so  as  to  be  able  to  accommodate  more 
heating  elements  in  a  smaller  space  and  to  in- 
crease the  heating  effect. 
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The  present  invention  relates  to  condensation 
products  and  to  a  process  of  preparing  them  and 
it  especia.lly  relates  to  sulfonic  acid  derivatives. 

We  have  found  that  valuable  condensation 
products  may  be  obtained  by  reacting  products  5 
containins:  sulfur,  oxygen  and  chlorine,  formed  by 
the  simultaneous  action  of  chlorine  and  sulfur 
dioxide  on  saturated  aliphatic  hydrocarbons,  with 
hydroxy-amines  containing  at  least  one  reactive 
hydrogen  atom  at  the  nitrogen  atom.  Tlie  new  10 
condensation  products  have  the  gen.eral  formula 

F?--S02— X 

wherein  — SO2  means  the  radical  of  a  sulfo-  ].-, 
chloride  obtained  by  the  simultaneous  action  of 
chlorine  and  sulfur  dioxide  on  saturated  aliphat- 
ic hydrocarbons  and  X  stands  for  the  radical 
of  a  hydroxy  amine  having  at  least  one  hydrogen 
atom  bound  to  nitrogen.  ^>!i 

By  the  simuUaneous  action  of  chlorine  and 
sulfur  dioxide  on  saturated  aliphatic  hydrocar- 
bons, particularly  with  the  simultaneous  action 
of  active  rays  of  light  and,  if  required,  while 
applying  catalysts,  compounds  are  produced  hav-  , 
ing  the  character  of  sulfonic  acid  halides. 

As  hydroxy  amines  containing  at  least  one  re- 
active hydrogen  atom  at  the  nitrogen  atom,  such 
products  may  hs  named  as  contain  one  or  several 
hydroxy  groups  besides  a  primary  cr  secondary 
amino  group,  or  .^uch  products  as  contain  several 
amino  groups  and  one  or  several  hydroxy  groups 
in  the  molecule,  e.  g.  ethanolamine,  diethanola- 
mine,  the  reaction  products  of  glycide  on  pri- 
mai-y  amines,  propanolamine-1.2,  methylethanol-  , 
amine,  phenylethanolamine,  cyclohexylethanola- 
mine,  naphthyl-ethanolamine,  benzylethanola- 
mine,  dodecylethanolamine,  furthermore  amino- 
dihydroxypropane.  am.'notrimethylclmethane 
prepared  from  nitromethane  and  3  mols  of  form-  40 
aldehyde  and  reduction  of  the  nitro-trimethylol- 
methane  produced;  furthermore  glucamine, 
methylglucamine,  ethanol  -  glucamine,  phenyl- 
glucamine  or  1.3-methylam.inopropanol. 

According  to  the  condition's  applied  in  the  reac-    :  "> 
tion  compounds  constituted  in  an  acid-amide- 
like and/or  an  ester-like  manner  may  be  ob- 
tained. The  reaction  may,  for  instance,  be  effect- 
ed by  stirring  together  the  anhydrous  starting 
materials;   for  binding  the  hj'drogen  chloride  " 
formed  the  hydroxyamine  ils'^lf  or  another  acid- 
binding  agent  may  be  used.  If  the  hydroxyamine 
is  applied  in  excess  chiefly  amide-like  compounds 
are  formed,   whereas   mainly  bask,  ester-like 
products  are  obtained  If  molecular  proportions  ■ 
of  the  hydroxyamine  and  another  acid-binding 
agent  are  used. 

The  ester-like  products  are  readily  saponifiable 
and,  insofar  as  they,  contain  fvee  amino-groups 
they  are  readily  transformed  on  heating  into  the  ') 


ammonium  salts  of  the  corresponding  sulfonic 
acids. 

As  acid-binding  agents  there  m.ay,  for  instance, 
be  used  tertiary  bases,  such  as  pyridine,  triethyl- 
amine,  dimethylaniline;  furthermore  alkali  hy- 
droxides or  alkali  carbonates;  in  that  case,  how- 
ever, a  partial  saponification  of  the  suJfochloride 
sets  in,  owing  to  the  formation  of  water.  The 
reaction  is  best  performed  in  the  cold  or  at  a 
slightly  raised  temperature;  it  ma,y  also  be  car- 
ried out  in  an  indifferent  solvent,  such  as  benzine, 
benzene,  carbon-tetrachlcride,  dioxane,  or  the 
like. 

The  products  obtained  according  to  the  process 
herein  described  are  more  or  less  viscous  oils  or 
solid,  sometimes  crystalline  bodies.  They  are 
suitable  for  instance  as  softening  agents  for  plas- 
tic masses  and  for  finishing  textile  materials, 
furthermore  as  intermediate  products  for  the 
manufacture  of  adjuvants  for  the  textile  indus- 
try. 

The  foliov/ing  examples  serve  lo  illustrate  the 
invention,  but  they  are  not  intended  to  limit  it 
thereto,  the  parts  being  by  weight: 

(1)  A  solution  of  71  parts  of  propane  sullo- 
chloride  (obtained  by  the  action  of  sulfur  dioxide 
and  chlorine  on  a  solution  of  propane  in  carbon  - 
tetrachloride  with  the  simultaneous  action  of 
short-wave  light)  in  oO  parts  of  dioxano  is  added 
a(.  a  temperature  of  5"  C~10'  C  in  the  coin-se  of 
about  two  hours;  while  well  stirring,  to  91  parts 
of  anhydrous  monoetliar'oiamine.  After  stirring 
has  been  continued  for  two  hoijis  "t  20'  C  the 
mixture  is  neutralized  with  alcohoiic  hydrochloric 
acid.  From  the  consumption  of  hydrochloric  arid 
there  is  calculated  that  1.G5  to  1.99  mols  of  base 
liave  been  consumed  per  1  mcl  of  sulfochloric'e. 
i.  e.  that  sulfonic  acid  ethanolamide  is  obtained 
m  a  yield  of  95  to  99  per  cent  of  the  tiieoretical 
yield.  After  the  distillation  of  the  solvent,  suit- 
ably under  a  reduced  pressure,  the  product  is 
mixed  with  150  parts  of  acctonitrile,  the  ethannl- 
amine-hydrochloride  is  f.ltered  with  suction  and 
subsequently  washed  with  a  small  q\iantity  of 
acetonitrile.  After  the  solvent  has  been  distilled 
under  reduced  pressure,  the  propane-sulfcnic 
acid  ethanol  amide  is  obtained  from  the  filtrate 
in  the  form  of  a  light  brown,  viscous  oil  v;hich 
very  readily  dis-.olves  in  writer,  alcoliols  and  esters 
and  sparingly  dissolves  in  hydrocarbons,  chlori- 
nated hydrncnrijons  and  'Micv. 

If  only  Gl  parts  of  ethanolamine  are  used  in- 
stead of  91  parts  and  if  otherwise  the  process  i.s 
effected  as  de.=:cribed  above;  about  18  per  cent  of 
an  esterlike  condensation  product  arc  obtained 
besides  about  82  per  cent  of  an  amide -like  con- 
densation product. 

(2)  71  parts  of  propane  sulfochloride  are  add- 
ed in  the  course  of  two  hours,  at  a  temperature 
between  5°  C  and  10'  C,  while  well  stirring,  to  an 
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anhydrous  mixture  of  31  parts  of  ethanolamine 
and  48  parts  of  dimethylaniline.  After  about  two 
hours  the  content  of  non-consumed  base  is  ascer- 
tained by  titration  in  a  test  portion.  Per  1  mol  of 
sulfochloride  a  consumption  of  1  mol  of  base  is 
found,  i.  e.  sulfonic  acid  ester  has  been  substan- 
tially completely  been  formed.  After  a  dilution 
with  benzene  and  a  filtration  with  suction  the  hy- 
drochloride of  the  ethanolaminopropanol-sul- 
fonic  acid  ester  is  obtained  in  the  form  of  hygro- 
scopic crs'stals. 

(3)  71  parts  of  propane-sulfochloride  are 
caused  to  run  in  the  course  of  two  hours,  while 
well  stirring  and  cooling  with  ice,  into  112  parts 
of  anhydrous  metliylethanolamine.  The  yield  of 
propane-sulfonic  acid  methylethanol  amide,  cal- 
culated as  described  in  example  1,  amounts  to  94 
per  cent  of  the  theoretical  yield.  The  propane- 
sulfanic  acid  methylethanolamide  mixed  with  the 
hydrochloride  of  the  methylethanolamine  is  ob- 
tained in  the  form  of  a  honey-like  oil  which  is 
very  readily  soluble  in  water,  alcohol  and  aceto- 
nitrile  and  is  substantially  insoluble  in  hydrocar- 
bons, chlorinated  hydrocarbons,  ether  and  diox- 
ane. 

If  160  parts  of  diethanolamine  are  used  instead 
of  112  parts  of  methylethanolamine,  the  propane- 
sulfonic  acid  diethanolamide  is  obtained  in  a 
yield  of  90  per  cent  of  the  theoretical  yield. 

(4)  100  parts  of  a  product  containing  11.76  per 
cent  of  a  hydrolysable  chlorine  are  caused  to  run 
in  the  course  of  2-3  hours,  at  a  temperature  be- 
tween 5°  C  and  10°  C,  while  well  stirring,  into  80 
parts  of  anhydrous  ethanolamine.  The  product 
named  was  obtained  by  the  action  of  sulfur  di- 
oxide and  chlorine,  with  the  simultaneous  action 
of  short-wave  light,  on  a  mixture  of  hydrocarbons 
boiling  between  240°  C  and  340°  C  formed  by  hy- 
drogenation  of  carbon  monoxide  without  appli- 
cation of  pressure,  and  separation  of  the  unal- 
tered portion  of  hydrocarbons  by  means  of  sulfur 
dioxide.  After  the  whole  has  been  stirred  for 
about  3  hours  at  room  temperature,  the  consump- 
tion of  base  is  ascertained  as  described  in  exam- 
ple 1.  It  is  proved  that  sulfonic  acid  ethanol- 
amide  has  substantially  completely  been  formed. 

The  mixture  of  reaction  may  be  worked  up  as 
follows:  By  the  introduction  of  gaseous  hydro- 
chloric acid  the  ethanolamine  is  completely 
transformed  into  the  hydrochloride  and,  suitably 
after  the  addition  of  benzene,  it  may  substan- 
tially completely  be  separated  by  filtration  and 
may  be  washed  with  benzene.  The  benzene  is 
remioved  from  the  filtrate  by  distillation.  Other- 
wise there  may  also  be  added  to  the  mixtiire  a 
quantity  of  concentrated  alkali  lye  equivalent  to 
that  of  hydrolyzable  chlorine  and  the  ethanol- 
amine together  with  small  portions  of  hydrocar- 
bons may  be  driven  off  suitably  under  reduced 
pressure.  The  alkali  chloride  may  be  readily 
separated  by  filtration.  By  both  methods  the 
sulfonic  acid  ethanol  amide  is  obtained  in  the 
form  of  a  viscous,  light-brown  oil  which  is  solu- 
ble in  about  2N-caustic  soda  solution  and  most 
organic  solvents  to  form  a  clear  solution.  It  is 
readily  emuLsifiable  in  water. 

(5)  324  parts  of  a  product  containing  chlorine, 
oxygen  and  .sulfur  in  an  approximately  molecular 
proportion  of  1:2:1,  obtained  by  the  action  of 
chlorine  and  sulfur  dioxide  on  hexadecane,  while 
simultaneous  subjecting  the  reaction  mixture  to 
the  action  of  ultraviolet  rays,  the  dissolved  in  400 
parts  of  benzene  and  the  solution  is  caused  to  run 
at  room  temperature,  while  stirring,  into  135  parts 


of  ethanol  amine.  Tlie  mixture  Is  then  heated 
for  2  hours  to  60°  C-70'  C.  After  cooling  the  so- 
lution is  washed  with  a  solution  of  sodium  sul- 
fate of  5  per  cent  strength.   The  benzene  solu- 

5  tion  is  dried  with  sodium  sulfate,  filtered  and  the 
benzene  is  removed  by  distillation.  There  are 
obtained  250  parts  of  a  clear,  feebly  yellow  oil. 
The  product  chiefly  consists  of  sulfamide-like 
condensation  products  and  is  soluble  in  2N-caus- 

10  tic  soda  solution. 

(6)  310  parts  of  a  product  containing  chlorine, 
oxygen  and  sulfur  in  an  approximately  molecular 
proportion  of  1:2:1,  obtained  by  the  action  of 
chlorine  and  sulfur  dioxide  on  a  saturated  hy- 

15  drocarbon  fraction  boiling  between  240°  C  and 
340°  C  and  obtained  by  the  reduction  of  carbon 
monoxide  without  application  of  pressure,  are 
mixed  at  about  20°  c — 30°  C,  while  cooling,  with 
320  parts  of  diethanolam.ine.    The  mixture  is 

20  further  stirred  for  2  hours  at  20°  C — 30"  C.  The 
product  is  freed  by  v/ashing  it  with  a  sodium 
sulfate  solution  of  20  per  cent  strength  from  the 
diethanolamine  hydrochloride  which  has  precipi- 
tated.   After  drying  a  feebly  brownish,  viscous 

25  oil  is  obtained  which  chiefly  consists  of  sulfona- 
mides. 

(7)  349  parts  of  a  product  containing  chlorine, 
oxygen  and  sulfur  and  obtained  by  the  action 
of  chlorine  and  sulfur  dioxide  on  parafBne  having 

30  a  molecular  weight  of  251,  are  dissolved  in  500 
parts  of  carbon  tetrachloride.  The  solution  is 
caused  to  run  into  140  parts  of  phenyl-ethanol- 
amine  saturated  with  ammonia,  the  ammonia 
being  pas.sed  through  the  mixture.    When  the 

35  reaction  is  complete  the  mixture  is  separated  by 
filtration  from  the  ammonium  chloride  which  has 
precipitated  and  the  solvent  is  removed  by  dis- 
tillation. There  is  obtained  a  brown,  viscous  mass 
which  chiefly  consists  of  the  basic  sulfonic  acid 

40  ester. 

(8)  27  parts  of  N-dodecansulfochloride  ob- 
tained by  the  action  of  sulfur  dioxide  and  chloride 
on  n-dodecane  while  simultaneously  subjecting 
the  product  to  the  action  of  ultraviolet  rays,  are 

45  slowly  introduced,  at  room  temperature,  into  a 
solution  of  23  parts  of  methyl-glucamlne  in  1000 
parts  by  volume  of  pyridine.  The  whole  is  sub- 
sequently stirred  for  about  1  hour  at  40°  C.-45°  C. 
When  a  test  portion  dissolves  in  water  to  a  clear 

CO  solution,  the  pyridine  is  distilled,  suitably  under 
reduced  pressure.  The  residue  is  taken  up  with 
a  small  quantity  of  hot  water,  mixed  with  6  parts 
of  calcined  sodium  carbonate  and  evaporated. 
The  residual  pyridine  escapes  during  said  opera- 

55  tion  and  the  condensation  product  is  obtained  in 
the  form  of  a  viscous  solid  mass,  still  containing 
sodium  chloride.  The  condensation  product  may 
be  purified  by  extraction  from  the  crude  product 
with  an  organic  solvent,  such  as  benzene,  acetone 

CO  or  methylene  chloride.  The  condensation  prod- 
uct dissolves  in  water  to  form  clear,  strongly 
foaming  solutions.  The  crude  product  consists 
of  a  mixture  of  sulfonic  acid  esters  and  sulfonic 
acid  amides  and  may  also  contain  methylgluca- 

05  mine-dodecane-sulfonate. 

If,  instead  of  27  parts  of  n-dodecane-sulfo- 
chloride,  35  parts  of  octadecane-sulfochloride  are 
used,  obtained  from  n-octadekane  by  means  of 
chlorine  and  sulfur  dioxide,  and  if  the  process 

7n  is  otherwise  carried  through  as  described  above, 
a  condensation  product  of  quite  similar  proper- 
ties is  obtained. 
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Up  to  the  present  time,  practically  all  objects 
constituting  closed  chambers  in  which  a  vacuum 
is  to  be  maintained,  have  been  made  of  glass,  be- 
cause this  substance  has  the  property  of  keeping 
a  practically  perfect  vacuum.  However,  glass  has 
the  very  serious  drawback  of  being  brittle. 

On  the  other  hand,  difficulties  have  been  ex- 
perienced when  it  has  been  endeavoured  to  make 
such  objects  of  metals,  because  if  metals  are 
much  more  resistant  than  glass,  they  maintain 
vacuum  in  an  imperfect  manner. 

The  object  of  the  present  invention  is  to  pro- 
vide articles  containing  vacuum  chambers  which 
are  made  of  a  substance  capable  of  preserving 
vacuum  while  having  a  good  mechanical  resist- 
ance. 

Now,  I  have  found  that,  contrary  to  what  might 
have  been  f^xpected,  some  organic  materials  are 
capable  of  r)i'eserving  vacuum  substantially  to  the 
same  degree  as  glass.  These  organic  materials 
belong  to  the  group  of  synthetic  resins,  and  the 
best  results  have  been  obtained  with  the  poly- 
styrols  which  have  very  special  advantages  from 
thi.s  point  of  view. 

On  the  other  hand,  these  materials  have  me- 
chanical properties  which  are  much  better  than 
tb"se  of  glass. 

An  essential  feature  of  the  present  invention 
llierefore  consists  in  making  objects  forming 
chambers  in  which  a  vacuum  is  to  be  established 
and  maintained,  of  synthetic  resins  and  in  par- 
ticular polvstyrols.  these  substances  being  used 
either  in  the  pure  state  or  mixed  with  other  sub- 
stances. 

In  particular,  the  synthetic  resins  in  question 
are  advantageously  mixed  with  silica,  so  as  to 


obtain  a  mixture  which  is  better  adapted  to  re- 
sist heat  and  shocks.  Objects  of  the  kind  above 
referred  to,  made  of  the  substances  or  mixture  of 
substances  in  question,  will  have  many  advan- 

5  tages.  The  chief  of  these  advantages  are  the 
possibility  of  obtaining  both  a  high  resistance  to 
shocks  (which  can  never  be  obtained  with  glass), 
an  easy  moulding,  welding,  coloring,  transpar- 
ence, while  the  possibility  of  maintaining  a  high 

10  vacuum  is  substantially  the  same  as  in  the  case 
of  glass. 

Among  the  possible  applications  of  synthetic 
resins  and  in  particular  polystyrols  to  objects  ac- 
cording to  the  present  invention,  I  will  indicate 

15  the  following: 

The  manufacture  of  bottles  and  containers  of 
the  so-called  isotherm  type,  which  can  be  made 
either  transparent  or  opaque,  the  manufacture 
of  electric  bulbs  for  lighting  or  radio,  the  con- 

20  struction  of  manometric  boxes  with  parallel  cor- 
rugation; and  in  a  general  manner  the  fabrica- 
tion of  all  objects  forming  closed  chambers  in 
which  a  more  or  less  considerable  vacuum  is  to 
be  maintained  for  a  long  time. 

^-  It  is  also  possible,  according  to  the  invention, 
to  produce  structures  constituted  by  the  assem- 
bly of  plates  or  other  elements  made  of  these 
organic  materials  and  forming  closed  chambers, 
or  to  make  use  of  elements  of  these  materials 

3„  made  of  a  single  piece  and  provided  with  such 
recesses. 

Such  constructions  will  permit  of  protecting 
airplane  cabins,  the  inr-ide  of  automobile  vehicles, 
walls,  floors,  ceiling.s  of  rooms  against  the  action 
33  of  cold  or  heat  of  the  surrounding  medium. 
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In  order  to  tie  the  one  with  the  other  the 
thrums  of  the  running  on  and  running  off  thread 
by  a  weaver's  knot,  a  loop  with  crossed  arms  has 
hitherto  been  formed  from  one  of  the  thrums  to 
be  tied.  This  loop  is  then  laid  around  a  support  5 
shiftable  in  its  axial  plane  and  an  auxiliary  loop 
is  formed  by  means  of  a  thread  guide  through 
which  auxiliary  loop  the  other  thread  thrum 
Is  pulled.  The  thread  guide  then  moves  out  of 
the  first  auxiliary  loop  v/ith  formation  of  an-  lu 
other  auxiliary  loop  without  crossing  of  the 
thread  arms,  whereupon  the  auxiliary  loop  is  un- 
done and  the  knot  pulled  together  after  the  tie- 
Ing  has  been  liberated  by  the  supporting  element. 
This  tieing  proceeding  is  very  complicated  and  1j 
accordingly  also  the  arrangement  for  carrying  it 
out  mechanically. 

According  to  the  invention  the  tieing  proceed- 
ing is  considerably  simplified,  so  that  the  bind- 
ing nose-ends  generally  used  successfully  in  20 
hand-operated  implements   can   be   used  for 
carrying  out  this  tieing  proceeding. 

The  tieing  proceeding  takes  place,  according 
to  the  invention,  in  that  the  thread  thrums,  the 
ends  of  which  point  in  opposite  directions  are  2o 
laid  non-crossed  into  the  bent  of  a  binding  nose- 
ends,  their  mutual  position  being  such,  that  the 
binding  nose-ends  when  carrying  out  a  three- 
quarter  rotation  grip  behind  the  thread  parts 
lying  on  one  side  and  oscillates  between  the  20 
thread  parts  lying  on  the  other  side,  so  that  two 
thread-loops  are  formed,  whereupon  at  a  fur- 
ther semi-rotation  of  the  binding  nose-ends  these 
binding  nose-ends  open  and  grip  the  end  of  the 
one  thrum  and  finally  cut  off  this  end  at  a  fur- 
ther  quarter-rotation  and  clamps  the  same  in, 
whereas  the  other  thread-thrum  is  cut  off  by 
scissors  and  finally  the  thread  tieing  is  pulled  off 
the  binding  nose-ends. 

The  pulling  off  end  itself  is  preferably  tempo-  40 
rarily  clamped  according  to  the  invention  at  the 
drawing  off  of  the  thread  tieings  from  the  bind- 
ing nose-ends  and  the  pull  is  exerted  by  means 
of  a  separate  element  moved  towards  the  thread. 

The  former  employment  of  the  binding  nose- 
ends  or  the  construction  of  the  coordinated 
thread  slits  and  clamps  depended  at  the  forma- 
tion of  the  weaver's  knot  on  the  supposition,  that 
the  ends  of  the  torn  thread  thrums  had  to  be 
laid  In  pointing  in  the  same  direction,  in  order  50 
to  produce  the  knotting.  If  namely  it  had  been 
tried  in  the  usual  manner  of  operation  with  ends 
of  the  thread  thrums  pointing  to  different  sides 
to  form  a  weaver's  knot,  a  tieing  in  the  sense  of 
a  weaver's  knot  would  occur,  but  the  ends  to  be  55 


pulled  are  then  lying  so  that  the  knot  formed  at 
the  tieing  is  not  self-checking  but  unties  again 
when  a  pull  is  exerted  upon  the  knotted  thread. 

An  embodiment  of  the  invention  is  illustrated 
by  way  of  example  in  the  accompanying  drawing, 
in  which 

Figs.  1  to  5  illustrate  the  main  phases  of  the 
tieing  proceeding, 

Figs.  6  and  7  show  the  knotter  in  a  central 
section  on  line  VI — VI  of  Fig.  9,  viewed  from  the 
side,  its  elements  being  in  different  positions. 

Fig.  8  shows  a  part  top  plan  viewed,  in  the 
direction  of  the  arrow  VIII  in  Fig.  6, 

Fig.  9  the  guiding  of  the  bolt  22  in  front  view, 
partly  in  section. 

Fig.  10  a  detail  of  the  knotting  proceeding. 

In  the  side  walls  I,  2  of  the  shape  common  in 
knotters  the  several  notched  bars  and  the  means 
for  moving  the  same  are  mounted.  The  knotter 
is  connected  in  the  form  of  construction  shown 
in  Fig.  6  with  its  carriage  by  an  arm  3.  The 
binding  nose-ends  B  consist  in  usual  manner  of 
a  main  part  comprising  a  worm  4  and  of  clamp- 
ing parts  5  and  scissors  parts  6  being  in  front  of 
said  main  part.  All  movements  are  released  by 
a  feed  lever  7  oscillatable  about  a  bolt  23  and 
correspondingly  bent  at  an  angle  as  shown  in 
Fig.  9  and  connected  with  any  control  element  of 
the  frame.  At  an  oscillation  of  lever  7  in  anti- 
clockwise direction  from  the  position  shown  in 
Fig.  6  into  the  position  shown  in  Fig.  7  the  worm 
4  of  the  binding  nose-ends  is  turned,  the  lever  7 
striking,  shortly  before  its  extreme  position, 
against  the  nose  of  an  ejector  8,  by  which  ejector 
the  tied  threads  are  pulled  off  the  binding  nose- 
ends  in  known  manner,  as  shown  in  Fig.  7.  A 
bolt  9  is  further  fixed  on  lever  7  and  acts  on  a 
lever  II  pivotably  mounted  on  pin  10,  the  front 
end  of  said  lever  having  a  small  notch  12  for 
holding  the  thread  c.  The  lever  1 1  further  car- 
ries a  bolt  13,  which  moves  in  the  slit  of  a  notched 
bar  14.  The  notched  bar  14  and  the  notched  bar 
15  form  scissors  as  shown  in  Fig.  8.  A  clamping 
plate  16  is  further  coordinated  to  the  notched 
bar  14  and  controlled  by  a  spring  17,  the  starting 
position  of  the  clamping  plate  being  limited  by 
a  bolt  18,  as  shown  in  Fig.  6. 

In  front  of  the  lever  7  a  pawl  1 9  is  mounted  os- 
cillatable about  the  same  pin  23  under  the  action 
of  a  spring  24.  If  the  lever  7  arrives  in  the  po- 
sition shown  in  Fig.  7  the  pawl  1 9  catches  a  bolt 
20  fixed  on  the  ejector  8.  The  ejector  8  shown 
in  Fig.  7  is  for  clearness  sake  partly  broken  off 
in  Fig.  6. 

The  knotting  proceeding  illustrated  in  Figs.  1 
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to  5  takes  place  in  that  the  thread  thrums  a,  b 
are  laid  behind  the  bent  end  of  the  binding  nose- 
ends  B,  so  that  their  ends  c,  d  point  in  opposite 
directions.  If  then  the  binding  nose-ends  B 
turn,  they  grip  behind  the  thread  part  b,  c  as 
shown  in  Fig.  2  and  continuing  its  turning  move- 
ment they  get,  in  forming  two  loops,  between  the 
thread  parts  a,  d  as  shown  in  Pig.  3.  After  the 
binding  nose-ends  have  carried  out  a  complete 
rotation,  they  open  and  grip  at  the  next  follow- 
ing quarter-rotation  as  shown  in  Fig.  4  the  thread 
end  c  and  cut  off  the  same  at  a  further  quarter- 
rotation,  as  shown  in  Fig.  5.  At  the  same  time 
scissors  S,  the  elements  14,  15  are  shown  in  Fig- 
ure 8,  have  come  into  effect  and  cut  off  the  thread 
ends  d.  The  end  c  of  the  thread  which  is  not  cut 
off  is  securely  held  by  the  binding  nose-ends  B, 
whereas  then  the  ejector  8,  as  shown  in  Figs.  7,  8, 
10,  pulls  off  the  loops  from  the  binding  nose-ends. 
The  part  of  the  thread  end  c,  which  has  not  been 
cut  off,  is  then  securely  held  by  the  clamp  5  of 
the  binding  nose-ends  as  shown  in  Fig.  10,  whilst 
in  turn  the  thread  is  securely  held  by  the  clamp- 
ing arrangement  14,  16,  so  that  the  knot  is  tied 


orderly  imder  the  action  of  the  ejector  8  moving 
downward  as  shown  in  Fig.  7  and  10.  In  the 
position  shown  in  Fig.  7  the  knotted  threads  are 
held  until  the  notched  bars  have  returned  ap- 
5  proximately  into  their  starting  position,  as  other- 
wise the  backward  moving  binding  nose-ends 
would  grip  the  already  knotted  thread  ends  and 
tear  the  same,  as  the  threads  either  are  caught 
in  the  scissors  or  would  intertwine  with  the  same. 
10  Shortly  before  the  starting  position  is  reached,  as 
shown  in  Fig.  6,  the  lever  7  lifts  the  pawl  lever  1 9 
from  bolt  20,  so  that  now  the  ejector  8  can  also 
return  into  its  starting  position  under  the  action 
of  a  spring  21  on  bolt  22  as  shown  in  Fig.  9,  in 
15  liberating  the  threads. 

Although  the  form  of  construction  of  the  knot- 
ter  as  shown  is  intended  in  the  first  instance  for 
winding  frames,  the  invention  is  not  limited 
hereto,  but  may  be  applied  anywhere  in  textile 
20  machines,  when  thread  thrums  have  to  be  knot- 
ted mechanically  as  for  instance  also  in  warping 
machines. 

STEFAN  FURST. 
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In  regard  to  super-heterodyne  receivers  the 
oscillator  as  well  as  the  aerial  is  to  be  cou- 
pled to  the  miscellaneous  tube  in  such  a  way  that 
the  oscillator-tube  will  not  radiate  over  the  aerial. 
By  miscellaneous  tube  it  is  understood  a  tube  in 
whicli  the  super-position  and  rectifying  of  two 
oscillations  takes  place. 

Tlie  invention  refers  to  a  device  for  super-po- 
sition of  two  ultra-high  frequency  electro-mag- 
netical  system.s  of  oscillations  respectively  for  dis- 
coupling  of  two  such  systems  of  oscillations,  espe- 
cially for  the  purpose  of  super-heterodyne  receiv- 
ing methods.  In  such  case  there  can  be  used  a 
Lecher-system  to  which  the  second  oscillation  is 
Tlie  one  conductor  of  this  Lecher -system 
branches  in  two  conductors  which  form  a  second 
Lecher-system  to  which  the  second  oscillation  is 
led.  The  arrangement  of  these  two  Lecher-sys- 
tems is  made  in  such  manner  that  the  two  con- 
ductors of  the  branching  system  oscillate  in  push- 
pull  and  both  together  work  in  respect  to  the 
other  conductor  of  the  fn  st  Lecher-system  in  the 
same  rhythm. 

For  a  fuller  description  of  my  invention  refer- 
ence is  made  to  the  accompanying  drawings. 

Figure  1  shows  a  scheme  of  circuit  which  em- 
bodies the  general  scope  of  the  invention. 

Figure  2  shows  an  arrangement  which  corre- 
sponds to  the  general  scheme  and  which  at  the 
same  time  shows  the  transmission  of  the  general 
scope  of  the  invention  to  the  special  case  of  ultra- 
short waves.  In  these  case  the  Lecher-system 
are  shown  as  concentric  pipe-conductors. 

According  to  Figure  3  the  coupling  of  the  two 
Lecher-systems  is  made  by  a  current-loop.  i.  e.  a 
wire  bent  like  a  hair-pin  with  which  the  one  sys- 
tem projects  into  the  magnetical  field  of  the 
other  Lecher-system. 

Figure  4  shows  the  coupling  being  made  by 
means  of  a  slit  in  the  outer  conductor  of  the  one 
Lecher-system. 

Fig.  3a  and  4a  show  cross  sectional  views  of  the 
arrangement  of  the  Lecher-system  as  shown  in 
Figs.  3  and  4. 

In  Fig.  1  there  is  shown  schematically  a  bridge- 
device.  A  two  wire  system  5,  5',  coming  from 
the  aerial  leads  to  a  resonance  circuit  6  consisting 
of  capacity  and  inductance  in  parallel  connec- 
tion. From  the  resonance  circuit  6  the  conduc- 
tors lead  to  two  blocking  condensers  7  and  T  and 
from  there  to  the  miscellaneous  tube  f.  i.  to  the 
anodes  8  and  8'  of  a  duo-diode.  To  the  centre  of 
the  inductance  of  the  resonance  circuit  8  on  one 
hand  and  to  the  cathode  9  of  the  duo-diode  on 
the  other  hand  there  are  connected  the  two  con*  55 
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ductors  of  a  Lecher-system  coming  from  the  os- 
cillator-tube. Furthermore  the  primary  wind- 
ings II,  II'  of  a  push-pull  transformer  for  the 
intermediate  frequency  are  connected  to  the  an- 
odes 8  and  8'.  The  two  windings  1 1  and  1 1'  are 
counterturned.  For  preventing  the  high  fre- 
quency flowing  to  the  intermediate  frequency 
transformer  the  two  resonance  circuits  12  and  12' 
are  inserted  in  the  connection  wires  between  the 
anodes  8  and  8'  and  the  windings  II  and  11'. 
The  thick  lines  in  Fig.  1  show  conductors  which 
lead  high  frequency  whilst  the  thin  lines  show 
conductors  which  only  lead  intermediate  fre- 
quency. 

The  circuit  shown  in  Fig.  1  acts  as  follows: 
The  energy  line  10  and  10'  is  leading  a  high 
frequency  oscillation  from  the  oscillator  to  the 
bridge  device.  Both  anodes  8  and  8'  of  the  duo- 
diode  oscillate  in  like  rhythm  in  regard  to  the 
cathode  9.  The  high  frequency  current  of  the 
oscillator-tube  flows  through  both  halves  of  the 
inductance  of  the  resonance  circuit  G,  through  the 
blocking  condensers  7,  7',  through  the  anodes  3 
and  8',  through  the  cathode  9  of  the  duo-diode 
and  from  there  back  to  the  oscillator.  (The  In- 
ductance of  the  parallel  resonance  circuit  6  can 
be  compensated  by  a  capacity  in  the  leading  con- 
ductors) .  This  flowing  causes  a  directed  current 
from  the  cathode  9  of  the  duo-diode  to  the  centre 
of  the  primaiT  windings  II,  1 1'  of  the  intermedi- 
ate frequency  transformer.  This  directed  cur- 
rent will  not  produce  any  potential  difference  at 
the  secondary  windings  of  the  intermediate 
transformer,  for  both  the  halves  of  the  windings 
1 1  and  1 1 '  are  wound  in  counter-turnings.  This 
causes  no  effecting  from  the  windings  II,  M '  to 
the  secondary  windings  for  equal  currents  are 
flowing  from  the  centre  to  the  ends  of  the  pri- 
mary windings  II  and  M'.  If  in  the  contrary 
there  exists  a  high  frequency  voltage  in  the  en- 
ergy line  5,  5'  coming  from  the  aerial  the  an- 
odes 8  and  8'  of  the  duo-diode  oscillate  in  push- 
pull.  The  currents  which  are  flowing  in  the  pri- 
mary windings  1 1  and  11'  of  the  transformer 
have  the  same  direction.  Currents  of  this  kind 
will  not  compensate  each  other  in  regard  to  the 
secondary  windings  but  produce  a  directing  volt- 
age at  the  terminals  of  the  secondary  windings. 
The  high  frequency  current  coming  from  the 
aerial  is  flowing  f.  i.  through  wire  5  and  blocking 
condenser  7  to  anode  8  of  the  duo-diode  and  from 
there  to  cathode  9  and  anode  8',  and  from  there 
to  blocking  condenser  7'  through  the  wire  5'  back 
to  the  aerial. 
In  Figure  2  an  arrangement  corresponding  to 
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the  scheme  of  Fig.  1  is  shown  suitable  for  using 
ultra-short  waves  especially  waves  of  a  wave 
length  less  than  1  m.  The  first  Lecher-system 
comprising  the  conductors  I  and  2  is  coming  from 
the  oscillator-tube.  The  conductor  I  branches 
into  two  conductors  3  and  4  at  the  point  13. 
These  new  conductors  form  a  second  Lecher-sys- 
tem consisting  from  two  wires  of  a  length  of  \/2 
or  a  multiple  thereof.  (x=wave  length).  The 
system  3  and  4  is  short  circuited  by  a  plate  14 
serving  as  a  bridge.  The  conductors  3  and  4  are 
forming  a  resonator  between  13  and  14  which  if 
excited  oscillators  in  push-pull.  On  the  other 
hand  if  one  connects  the  conductor  2  to  the  plate 
14  in  this  manner  that  there  is  a  potential  node 
at  this  point  also  for  the  Lecher-system  1 ,  2  there 
can  be  led  a  high  frequency  oscillation  over  the 
system  1 ,  2  which  causes  a  rhythmical  oscillation 
of  the  conductors  3  and  4  together  in  respect  of 
the  conductor  2.  The  push-pull  oscillations  can 
be  excited  f .  i.  by  an  opening  1 5  in  the  reflecting 
plate  14  with  the  aid  of  current  coupling.  The 
miscellaneous  tube,  f.  i.  the  duo-diode  is  then  con- 
nected near  to  a  potential  loop  between  the  con- 
ductors 3  and  4,  i.  e.  in  a  distance  of  x/4  from  the 
plate  14  in  such  manner  that  the  anodes  8  and  8' 
over-blocking  capacities  7,  7'  are  connected  with 
conductors  3  respectively  4  whilst  the  cathode  9 
is  directly  connected  with  conductor  2.  The  mis- 
cellaneous tube  presenting  at  the  same  tim.e  an 
impedance  it  will  be  necessary  to  make  the  length 
of  the  conductors  3  and  4  not  exactly  X/2  but 
equivalent  to  x/2  in  such  manner  that  the  Lech- 
er-system is  tuned  to  the  wanted  wave  length  in 
spite  of  the  valve  impedance. 

In  Figure  3  the  arrangement  according  to  Fig. 
2  is  repeated  in  case  the  Lecher-system  is  formed 
concentrically.  The  two  conductors  3  and  4  are 
connected  to  the  branching  point  13  in  form  of 
a  wire  bridle  in  the  same  manner  as  in  Figure  2. 
For  better  understanding  in  Fig.  3  this  arrange- 
ment is  shown  cross  sectionally  along  the  line 
A — A.  The  wires  3  and  4  are  short  circuited 
with  the  outer  conductor  2  at  16  through  ca- 
pacity 17,  so  that  the  rhythmical  oscillation  led 
from  I,  2  has  a  potential  node  at  IB.  Between 
the  conductors  3  and  4  the  outer  conductor  14 
serving  as  reflecting  plate  (of  a  further)  con- 
centric Lecher-system  14,  18  has  an  opening 
through  which  the  conductors  3  and  4  project 
in  form  of  a  current  loop  19  into  the  magnetical 
field  of  the  Lecher-system  14,  18.  For  getting 
a  perfect  symmetric  coupling  to  the  system  14, 
18  in  regard  to  the  conductors  3  and  4  it  is  ad- 
vantageous to  provide  the  loop  19  in  a  potential 
node  of  the  Lecher-system  14,  18.  The  centre  of 
the  loop  1 9  has  thus  a  distance  of  x/2  or  a  mul- 
tiple thereof  of  the  short-circuited  end  20  of  the 


system  14,  18.  From  this  follows  that  by  such 
arrangement  the  aerial  oscillation  introduced  at 
21  causes  no  rhythmical  oscillation  at  22  and  vice 
versa  the  oscillation  of  the  oscillator-tube  intro- 

5  duced  at  22  causes  no  push-pull  oscillation  at 
21.  This  is  a  consequence  of  the  ssmimetry  of 
the  arrangement.  If  in  the  practical  device 
symmetry  is  not  preserved  perfectly  it  can  be 
restored  with  the  aid  of  small  trimming  capaci- 

10  ties  connected  between  the  conductors  3  and  4 
on  the  one  hand  and  the  outer  conductor  2  on 
the  other  hand. 

Near  to  a  potential  loop  of  the  system  3.  4  the 
anodes  of  the  duo-diode  23  are  coupled  to  the 

15  conductors  3  and  4  through  the  blocking  con- 
densers 7  and  7'  whilst  the  cathode  is  connected 
to  the  jacket  2.  The  directed  current  can  be 
drawn  from  the  wires  24  which  are  to  be  led 
free  of  inductance  and  parallel  to  the  conductors 

20  3  and  4.  They  can  run  in  the  inner  of 
the  pipe-like  conductor  1  to  the  intermediate 
transformer. 

Figure  4  shows  another  embodiment  of  the 
invention.  Instead  of  a  current  loop  19  project- 

25  ing  into  the  magnetical  field  of  the  Lecher-sys- 
tem 14,  18  as  shown  in  Figure  3  there  is  provided 
a  .slit  25  in  the  outer  conductor  14  symmetri- 
cally to  the  conductors  3  and  4  effecting  a  cou- 
pling between  the  Lecher-systems  14,  18  and  3,  4. 

30  Besides  the  blocking  condensers  26  and  26' 
are  formed  as  concentric  pipes  provided  insu- 
lated round  the  conductors  3  and  4  and  to  them- 
selves the  diode  23  is  connected.  The  pipes  26 
and  26'  form  the  second  Lecher-system  for  they 

.35  lead  the  push-pull  oscillation  as  well  as  the  con- 
ductors 3  and  4.  The  arrangement  is  shown  in 
Figure  4a  in  a  sectional  view  along  the  line  B — B. 
The  wires  for  the  directed  current  are  connected 
in  a  potential  node  to  the  blocking  condensers  26 

40  and  26'  and  are  furthermore  led  insulated  in  the 
inner  of  the  conductor  1  to  the  intermediate  fre- 
quency transformer. 

It  is  advantageous  as  shown  in  all  figures  to 
provide  the  aerial-oscillation  as  push-pull  oscil- 

45  lation  and  the  oscillator-tube  oscillation  as 
rhythmical  oscillation  for  the  push-pull  oscilla- 
tion needs  no  high  frequency  energy  in  the  cath- 
ode conductors.  These  cathode  conductors  are 
advantageously  made  from  thin  wires  for  pre- 
venting  heat  losses.  For  this  reason  they  would 
be  a  rather  strong  damping  for  the  weak  aerial- 
oscillations.  On  the  other  hand  the  oscillator- 
tube  possesses  a  large  energy  and  therefor  the 
damping  will  not  trouble  it. 
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The  present  invention  relates  to  parachutes. 

The  object  of  the  invention  is  to  provide  an 
apparatus  of  this  type,  which  is  better  adapted 
to  meet  the  requirements  of  practice,  than  the 
parachutes  made  up  to  the  present  tiine,  and  es-  5 
pecially  to  increase  the  comfort  of  the  parachut- 
ist when  he  is  coming  down  and,  therefore,  his 
safety. 

The  essential  features  of  the  invention  con- 
sist in  the  provision  of  means  for  exerting  on  10 
the  parachutist,  while  the  parachute  is  not  still 
open,  a  stabilizing  action  which  keeps  said  para- 
chutist in  a  given  position. 

Another  feature  of  the  invention  concerns  the 
parachutes  includine  n  bag  with  two  compart-  15 
ments.  containing  respectively  the  parachute 
proper  and  the  ropes  through  which  the  para- 
chutist i.s  suspended  to  said  parachute.  This 
feature  consists  in  establishing,  between  these 
compartments,  a  communication  through  at  20 
least  one  orifice,  for  the  passage  of  said  ropes, 
said  orifice  being  adapted  to  exert  on  said  ropes 
a  breaking  action  when  the  parachute  is  open- 
ing. 

Other  features  of  the  present  invention  will  25 
result  from  the  following  detailed  description  of 
specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example  and  in  which: 

Pig.  1  is  a  front  view  of  a  parachutist's  equip- 
ment, made  according  to  an  embodiment  of  the 
invention. 

Pig.  2  is  a  rear  view  of  the  same  equipment.  35 

Pig.  3  is  a  view  analogous  to  F^g.  2.  showing 
the  stabilizing  parachute  after  it  has  been  given 
out  from  its  bag. 

Pis.  4  is  a  diagrammatic  plan  view  of  a  para- 
chute bag  (supposed  to  be  opened)  to  be  used 
in  connection  with  the  device  of  Figs.  1  to  3. 

Pig.  5  is  a  sectional  view  of  the  same  bag  made 
according  to  the  invention. 

Pig.  6  is  a  view  analogous  to  Fig.  2,  showing 
the  parts  of  the  opening  of  the  main  parachute. 

The  invention  is  applicable  to  parachutes  of 
all  kinds,  adapted  to  be  worn  on  the  back  or 
the  chest,  or  otherwise. 

The  whole  of  the  parachute  system  is  made  50 
of  any  suitable  construction,  the  parachute  prop- 
er and  the  suspension  ropes  being  contained  in 
a  bag  (for  instance  including  four  flaps  desig- 
nated by  reference  numerals  I,  2,  3  and  4),  said 
Ijag  being  itself  supported  by  an  equipment  or  55 


harness,  the  different  elements  of  which  are  des- 
ignated by  reference  numerals  5,  6  and  7. 

According  to  the  invention,  I  further  provide 
means  for  exerting  on  the  parachutist,  before  the 
opening  of  the  parachute  proper,  a  stabilizing  ac- 
tion which  tends  to  keep  him  in  a  given  posi- 
tion. 

As  a  matter  of  fact,  it  becomes  more  and  more 
usual  to  let  the  parachutist  drop  freely  for  a 
certain  time  after  he  has  left  the  airplane,  the 
parachute  being  opened  only  when  the  para- 
chutist is  nearing  the  ground.  Now,  in  the  course 
of  its  free  drop,  the  body  of  the  parachutist  is 
wholly  un.stable  and  this  may  produce  giddiness, 
so  that  the  parachutist  is  unable  to  operate  the 
parachute  opening  device  when  this  recomes  nec- 
essary. 

The  object  of  the  invention  is  to  obviate  this 
serious  drawback. 

The  stabilizing  means  above  mentioned  may 
be  of  many  different  kinds. 

For  instance,  according  to  an  advantageous 
arrangement,  I  make  use  of  a  small  auxiliary 
parachute,  adapted  to  open  as  soon  as  the  para- 
chutist leaves  the  airplane,  either  automatical- 
ly, or  through  a  manual  action,  this  small  para- 
chute exerting  for  instance  an  action  on  the  belt 
or  the  shoulders  of  the  parachutist,  so  as  to  keep 
him  in  a  vertical  position  or  in  any  other  po- 
sition, provided  that  it  is  stable. 

For  instance,  according  to  the  embodiment  il- 
lustrated by  the  drawings,  I  combine  with  the 
main  bag  I,  2,  3,  4,  a  small  bag  or  auxiliary  pock- 
et 8,  advantageously  carried  by  one  of  the  flaps 
I,  this  pocket  being  adapted  to  contain  the  aux- 
iliary parachute,  the  surface  of  which  has  an 
area  of  one  or  two  square  meters,  or  even  more. 

Concerning  bands,  the  means  for  producing 
the  opening  of  the  auxiliary  parachute,  and  sup- 
posing for  instance  that  they  are  of  the  man- 
ual control  type,  they  are  advantageously  con- 
stituted by  a  system  including  a  cable  adapted  fx 
slide  in  a  flexible  shift  9  and  operable  through 
a  hand  grip  1 0.  This  system  causes  for  instance 
spindles  or  pins  I  (  to  move  out  from  the  corre- 
sponding logs  12,  said  pins  and  logs  constituting 
the  closing  means  for  the  pocket  8. 

The  above  described  means  thus  enable  the 
parachutist  to  open  the  stabilizing  parachute 
(which  is  mounted  in  this  pocket  in  a  known 
manner) ,  as  he  leaves  the  airplane. 

When  the  parachutist  wishes  to  open  the  main 
parachute,  he  has  merely  to  act  on  the  usual 
control,  which,  in  the  drawings,  is  supposed  to 
be  constituted  by  a  second  hand  grip  (3,  a  cable 
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in  a  flexible  shift  1 4  and  spindles  1 5  coacting  with 
logs  16. 

Preferably,  I  further  provide  means  for  detach- 
ing the  stabilizing  or  auxiliary  parachute  from 
the  system,  chiefly  in  order  to  avoid  the  risk  of  .j 
said  auxiliary  parachute  becoming  entangled 
with  the  main  parachute.  These  last  mentioned 
means  are  for  instance  combined  with  the  means, 
designated  by  reference  numbers  13,  14,  15  and 
16,  for  controlling  the  opening  of  the  main  para-  io 
chute. 

On  the  drawings,  I  have  shown  an  embodiment 
in  which  the  suspension  ropes  of  the  auxiliary 
parachute  (which  are  not  visible  on  the  draw- 
ings) are  all  secured  to  straps  17,  which  are  them-  j  ,> 
selves  connected  to  other  straps  18  belonging  to 
the  parachute  harness.  The  connection  between 
straps  n  and  18  is  adapted  to  permit  their  im- 
mediate separation  when  so  desired.  For  in- 
stance, straps  17  are  assembled  with  straps  18  .;() 
through  spindles  19  engaged  in  holes  provided  in 
projections  20,  carried  by  straps  17  and  engaging 
in  corresponding  apertures  provided  in  straps  18. 

This  arrangement  is  visible  in  Figure  3  of  the 
drawings.  In  order  to  release  and  detach  the 
auxiliary  parachute,  it  suffices  to  operate  the  re- 
leased device  above  described  through  wires  21, 
connected  with  wire  14,  so  that  the  fact  of  pulling 
handle  13  permits  of  simultaneously  or  succes- 
sively detaching  the  stabilizing  or  auxiliary  para-  -j, 
chute  and  opening  the  main  parachute. 

According  to  another  feature  of  the  invention, 
it  may  be  advantageous  to  make  use  of  the  first 
parachute  for  producing  the  extraction  of  the 
second  from  its  bag  or  at  least  for  facilitating 
this  extraction.  For  this  purpose,  I  provide  for 
instance  a  wire  22  for  connecting  the  stabilizing 
parachute  with  the  centre  of  the  main  parachute. 

In  Fig.  6,  I  have  diagrammatically  shown  the 
bag  in  its  open  position.  This  corresponds  to  hi 
the  main  parachute  (not  visible  on  the  drawings) 
being  unfolded,  its  supporting  ropes  23  being 
divised  into  two  groups,  respectively  connected  to 
elements  23  of  the  harness.   In  this  figure,  the 


stabilizing  or  auxiliary  parachute  (only  portions 
17  or  which  are  visible)  being  shown  as  detached 
from  the  main  parachute  system. 

Of  course,  the  operations  relating  first  to  the 
unfolding  of  the  stabilizing  parachute,  then  to 
the  detaching  thereof  and  finally  to  the  unfold- 
ing of  the  main  parachute,  might  be  obtained 
through  a  single  control  system,  for  instance  a 
single  handle,  the  movements  of  which  would 
be  divided  into  several  successive  steps. 

Finally,  in  Figs.  3  and  5,  I  have  shown  a  bag 
made  according  to  another  feature  of  the  inven- 
tion. 

According  to  this  arrangement,  this  bag  is 
divided  by  a  wall  25  into  at  least  two  compart- 
ments or  chambers,  adapted  respectively  to  con- 
tain, on  the  one  hand  supporting  ropes  23,  and 
on  the  other  hand  the  parachute  proper  26.  The 
supporting  ropes  extend  from  one  of  said  com- 
partments to  the  other,  through  at  least  one  ori- 
fice or  aperture  27,  which  is  capable  of  exerting 
a  breaking  action  when  the  parachute  is  opening. 

Whatever  be  the  particular  embodiment  which 
is  chosen,  I  obtain  a  system,  the  operation  of 
which  is  sufficiently  clear  from  the  preceding 
explanations  for  making  it  unnecessary  to  enter 
into  further  explanations. 

This  system  has,  over  systems  of  the  same  kind 
as  used  at  the  present  time,  many  advantages 
among  which  the  following  may  be  cited  as  par- 
ticularly interesting: 

The  stability  of  the  parachutist  as  he  is  drop- 
ping freely  before  opening  the  main  parachute, 
is  perfectly  ensured; 

Furthermore,  the  operation  of  the  whole  system 
is  particularly  reliable. 

In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  preferred 
embodiments  of  the  present  invention,  it  should 
be  well  understood  that  I  do  not  wish  to  be  lim- 
ited thereto,  as  there  might  be  changes  made  in 
the  arrangement,  disposition  and  form  of  the 
parts. 
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The  present  invention  relates  to  parachute 
belts  or  harnesses  of  the  type  adopted  to  permit 
of  adapting  to  the  parachutist  the  whole  of  the 
parachute  and  of  the  various  elements  associated 
therewith. 

The  chief  object  of  the  present  invention  is  to 
provide  a  belt  or  harness  of  this  kind  which  is 
better  adapted  to  meet  the  requirements  of  prac- 
tice than  those  used  for  the  same  purpose  up 
to  the  present  time. 

According  to  a  feature  of  the  present  invention, 
which  concerns  adjustment  devices  to  be  pro- 
vided in  connection  with  the  straps,  and  in  par- 
ticular the  belts  of  the  parachute  equipments  as 
above  mentioned,  such  a  strap  is  arranged  in 
such  manner  that  the  movable  end  thereof  is 
folded  and  bent  double  under  the  main  portion 
of  the  strap  and  can  be  secured  through  means 
operable  from  the  outside,  in  various  adjustment 
positions. 

According  to  an  advantageous  embodiment  of 
the  present  invention,  the  securing  means  above 
mentioned  consist  of  projections  carried  by  the 
folded  portion  of  the  strap  and  extending  out- 
wardly through  holes  provided  in  the  main  por- 
tion of  the  same  strap,  said  projections  being 
held  in  position  by  spindles  engaging  there- 
through and  which  can  be  easily  operated. 

According  to  another  feature  of  the  present 
invention  which  is  more  particularly  intended 
for  use  in  connection  with  parachute  belts,  said 
belts  include,  on  the  one  hand  a  portion  of  fixed 
length  and,  on  the  other  hand,  at  least  one  strap 
superposed  to  said  first  part  and  of  adjusted 
length,  this  strap  cooperating  with  the  closing 
buckle  of  the  belt. 

According  to  still  another  feature  of  the  pres- 
ent Invention,  in  the  case  of  parachute  belts  pro- 
vided with  a  buckle,  such  as  above  mentioned, 
at  least  one  of  the  elements  of  the  buckle  is 
mounted  in  a  slidable  manner  to  the  belt  or  to 
an  element,  and  especially  a  metallic  element 
fixed  therewith. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

A  preferred  embodiment  of  the  present  inven- 
tion will  be  hereinafter  described  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  is  a  diagrammatic  perspective  view  of 
the  whole  of  a  parachute  bag  and  the  belt  there- 
of, this  system  being  made  according  to  the  pres- 
ent Invention. 


Fig.  2  is  a  corresponding  partial  view  In  hori- 
zontal section. 

In  the  following  description,  I  will  explain  my 
invention  as  applied  to  the  case  of  an  adjustable 
5  parachute  belt  to  be  used  in  connection  with  the 
parachute  bag  A.  This  parachute  belt  includes 
at  least  one  strap,  the  ends  of  which  are  adapted 
to  be  fixed,  for  instance,  to  the  male  and  female 
portions  of  a  buckle  B,  capable  of  being  closed 
10  and  opened  in  a  very  quick  manner.  Of  course, 
the  ends  of  the  strap,  instead  of  being  directly 
fixed  to  the  parts  of  the  buckle,  might  be  fixed 
to  elements  rigidly  assembled  with  said  parts. 

According  to  the  invention,  in  order  to  permit 
15  of  adjusting  the  length  of  the  whole,  one  of  the 
ends  of  said  strap  is  folded  inwardly,  so  that 
said  belt  portion  is  applied  under  the  visible  por- 
tion of  the  strap  and  is  then  fixed  in  the  desired 
position  through  a  suitable  means  adapted  to  be 
-0  operated  from  the  outside. 

In  the  following  description,  it  will  be  sup- 
posed that,  according  to  still  another  feature  of 
the  invention,  the  strap  is  made  of  two  portions, 
to  wit: 

23  (a)  A  first  portion  I  of  fixed  length,  which  is 
attached  permanently  to  the  wall  2  of  bag  A; 
this  part  1  is  fitted,  over  at  least  a  portion  of  its 
length  and  on  the  inner  side  thereof,  with  cush- 
ioning means  3 ;  in  the  embodiment  shown  by  the 

30  drawings,  these  cushioning  means  are  provided 
at  the  front  part  of  the  belt;  and 

(b)  A  second  part  itself  constituted  by  at  least 
one  and  preferably  two  strap  elements  4  of  ad- 
justable length,  extending  over  the  outer  side  of 

35  part  I. 

The  whole  for  instance  arranged  in  such  man- 
ner that  straps  4  are  fixed  at  one  end  to  one  of 
the  elements  5  of  buckle  B,  where  they  may  be 
secured  together  with  the  corresponding  end  of 
40  the  part  I  of  fixed  length.  These  straps  run 
along  this  part  I,  being  suitably  assembled 
therewith,  and  are  fixed  at  their  other  end  to  the 
other  element  G  of  the  buckle,  with  respect  to 
which  they  are  adjustable.  The  last  mentioned 
45  end  of  strap  elements  4  are  freely  mounted  with 
respect  to  the  corresponding  end  of  part  I. 

This  part  I  is  made  of  such  a  length  that  its 
ends  can  overlap  each  other. 

The  rear  straps  4  preferably  cross  each  other 
50  in  such  manner  as  to  constitute  at  7  a  portion 
which  is  very  strong  and  preferably  of  reduced 
width,  so  as  to  permit  the  passage  and  the  fixa- 
tion of  the  loop  or  other  element  to  which  the 
lower  ends  of  the  suspending  ropes  from  the 
65  parachute  are  all  attached. 
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The  length  of  the  belt  is  then  adapted  in  each 
particular  case,  to  the  size  of  the  parachutist,  ow- 
ing to  the  possibility  of  suitably  fixing  the  ends 
of  the  strap  elements  4  which  are  attached  to  ele- 
ments 6. 

For  this  purpose  and  according  to  the  arrange- 
ment above  described,  the  ends  4^  are  folded  in- 
wardly and  they  are  adjustably  fixed  to  the  outer 
portion  4. 

Advantageously,  these  fixation  means  are  of  the 
type  including  projections  provided  with  holes 
and  a  spindle  adapted  to  engage  in  said  holes. 

More  specifically,  this  fixation  device  includes, 
for  instance,  as  shown  by  the  drawings,  the  fol- 
lowing elements : 

(a)  On  the  one  hand  projections  8  carried  by 
a  part  9  mounted  at  the  end  of  portion  4^  of  the 
strap,  these  projections  8  being  adapted  to  extend 
through  holes  10  provided  in  the  strap;  and 

(b)  on  the  other  hand,  a  spindle  II,  consti- 
tuted by  one  of  the  branches  of  a  hair-pin  shaped 
clasp,  the  other  branch  of  which  engages  for  in- 
stance in  part  9  which  is  correspondingly  given 
the  shape  of  a  tube. 

Finally,  the  whole  is  advantageously  completed 
by  means  for  guiding  buckle  B  with  respect  to  the 
belt.  In  the  example  shown  by  the  drawings, 
these  means  consist  for  instance  of  a  small  pro- 
jection 1 2  carried  by  elements  6  and  guided  on  a 


strip  of  steel  (or  any  other  material)  13  fixed  to 
belt  I.  The  position  of  element  6  on  said  plate 
depends  upon  the  desired  adjustment. 

Whatever  be  the  particular  embodiment  that  is 
o  chosen,  I  obtain  a  system,  the  working  of  which 
results  sufficiently  clearly  from  the  preceding  ex- 
planations for  making  it  unnecessary  to  enter 
into  further  explanations. 

This  system  has  over  analogous  systems  used 
10  for  the  same  purpose  up  to  the  present  time, 
many  advantages,  the  most  important  of  which 
are  the  following : 

I  eliminate  any  out  projecting  strap  portion; 
the  adjustment  of  the  belt  on  the  parachutist  is 
15  very  easy. 

The  various  pieces  which  are  brought  into 
place  for  the  adjustment  of  the  belt  are  perfectly 
guided. 

The  whole  of  the  belt  is  extremely  strong  and 
20  can  be  relied  upon  for  outstanding  any  stresses. 
In  a  general  manner,  whilst  I  have  in  the  above 
description  disclosed  what  I  deem  to  be  preferred 
embodiments  of  my  invention,  it  should  be  well 
understood  that  I  do  not  wish  to  be  limited  there- 
25  to  as  there  might  be  changes  made  in  the  ar- 
rangement, disposition  and  form  of  the  parts, 
without  departing  from  the  principle  of  the  pres- 
ent invention. 
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The  present  invention  concerns  machines  for 
compressing  gases  by  centrifugal  effect,  such  as 
turbo-compressors  and  in  particular  the  turbo- 
compresscrs  utilised  for  supercharging  the  inter- 
nal combustion  engines  on  board  aircraft. 

Machines  of  this  kind  impart  to  the  gas  sucked 
in,  a  vis  viva  which  is  converted  into  static  energy 
Or  pressure  at  the  outlet. 

It  has  been  attempted,  for  all  the  applications 
oi  these  machines,  to  obtain  a  high  compression 
ratio,  for  a  minimum  cumbersomeness  and 
weight,  with  an  output  as  high  as  possible. 

Fig.  1  of  the  accompanj'ing  drawings  is  a  dia- 
gram of  a  known  machine  shown  in  axial  half- 
section.  The  gas,  for  instance  air,  sucked 
through  an  inlet  orifice  O  is  drawn  along  in  a 
rapid  rotary  movement  by  the  blades  of  a  rotor 
R  and  ejected  at  high  speed  into  a  manifold  V 
or  recovery  volute  chamber.  Between  the  rotor 
and  the  volute  chamber  V,  is  interposed  a  suit- 
able fixed  blade  D  or  diffuser,  the  function  of 
which  is  to  increase  the  output  of  the  conversion 
of  the  vis  viva  of  the  air  into  static  pressure. 

The  compression  ratio  between  the  inlet  and 
the  outlet  increases  with  the  angular  speed  of  the 
rotor.  This  speed  has  for  upper  limit,  the  value 
which  corresponds  to  a  linear  speed  of  the  air 
at  the  end  of  the  blades  equal  to  the  local  speed 
of  sound.  Beyond  this  speed,  the  output  of  the 
machine  rapidly  lowers. 

For  avoiding  this  obstacle,  it  has  been  proposed 
to  couple  in  several  stages,  machines  working 
one  after  the  other.  That  of  the  upper  stage 
sucks  in  the  air  previously  compressed  by  the 
machine  at  the  stage  immediately  underneath. 

A  unit  is  thus  obtained  which  is  capable  of  en- 
suring a  high  compression  ratio,  whilst  limiting 
in  each  machine,  the  compression  work  and,  con- 
sequently, the  angular  speed  of  the  rotor. 

This  arrangement  however  presents  various  in- 
conveniences. In  particular,  the  weight  and 
cumbersomeness  are  exaggerated  and,  owing  to 
the  complication  of  the  entire  air  circuit,  the 
adiabatic  and  mechanical  outputs  are  poor. 

The  present  invention  allows  of  obtaining  a 
high  compression  ratio  whilst  avoiding  the  above 
mentioned  inconveniences.  It  mainly  consists  in 
providing  on  one  and  the  same  rotor  of  a  single 
machine,  rings  of  concentric  blades,  that  is  to  say 
of  increasing  diameters  from  the  up  side  to  the 
down  side,  between  which  are  arranged  fixed 
rings  of  blades  which  are  simply  guiding  blades. 

It  is  first  of  all  obvious  that  a  machine  thus 
constituted  causes  the  air  to  be  subjected  to  an 
evolution  comparable  to  that  to  which  it  is  sub- 


jected in  known  compressors  having  stages.  The 
air  delivered  by  the  first  rotating  ring,  approaches 
the  intermediate  fixed  blades  which  slow  it  down, 
the  effect  of  which  is  to  increase  its  static  pres- 
sure. 

The  admission  of  the  air  into  the  second  ring  of 
rotating  blades  takes  place  at  this  static  pressure 
and  the  kinetic  energy  imparted  to  the  mass  of 
air  in  said  second  rotating  ring  is  again  converted 
into  pressure  in  the  following  fixed  ring.  The 
pressure  thus  increases  from  one  to  the  other 
as  in  known  stage  machines. 

Fig.  2  shows  in  axial  half-section  a  machine 
according  to  the  invention.  The  rotor  of  the  ma- 
chine conrprises  three  rings  or  concentric  sets  of 
blades  A^,  h?.  A?,  Two  rings  of  fixed  blades 
and  V2  are  arranged  between  the  rings  and  A^ 
and  A2  and  A^. 

In  Fig.  3  which  is  a  corresponding  partial  end 
view,  a'  is  the  angle  of  the  air  streams  relatively 
to  the  vector  radius  of  the  machine,  at  the  outlet 
of  the  set  of  blades  A';  is  the  angle  correspond- 
ing to  the  air  streams  after  they  have  been  devi- 
ated by  the  fixed  set  of  blades  V. 

It  will  immediately  be  seen  that  if  is  smaller 
than  a',  the  movement  of  the  air  is  slowed  down 
and  a  part  of  its  kinetic  energy  is  converted,  by 
the  set  of  blades  V',  into  potential  energy.  On 
the  other  hand,  it  will  be  seen  that  the  set  of 
blades  of  the  stage  immediately  above  A^,  is  fed 
with  a  lower  circvunferential  speed  (proportional, 
for  an  equal  output,  to  tga^) .  The  application 
of  the  theorem  of  th.e  impulse  moments  then 
shows  that  the  increase  of  pressure  produced  by 
the  set  of  blades  A^  is  so  much  the  greater  as  a? 
is  smaller.  The  conclusion  is  the  rever.se  if  jg 
greater  than  a^. 

If  the  blades  of  the  fixed  rings  V  and  are 
pivotally  mounted  on  suitable  spindles,  by  set- 
ting them  accordingly,  the  rotating  set  of  blades 
immediately  following  them  can  be  charged  or 
discharged  at  will. 

When  the  invention  is  applied  to  the  super- 
charging of  an  aeroplane  engine,  from  the  ground 
45  up  to  the  so-called  balance  altitude,  tliis  circum- 
stance is  particularly  advantageous.    The  re- 
quired compression  ratio  is  in  fact  very  variable 
according  to  the  altitude  at  which  the  aeroplane 
is  flying.   The  blades  such  as  V  and      can  be 
50  adjusted  in  such  a  manner  that  they  slow  down 
the  air  or  accelerate  it.    The  following  set  of 
blades  (A^  or  A^)  might  then  be  discharged,  even 
until  it  operates  as  a  turbine. 
The  torque  borrowed  from  the  engine  will  thus 
55  be  reduced  to  the  strict  minimum  necessary  for 
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supplying  the  engine  at  its  nominal  admission 
pressure.  This  reduction  of  the  torque  is  so 
much  the  more  substantial  as  the  aeroplane  flies 
at  a  lower  altitude. 

By  limiting  the  number  of  stages  to  two,  the 
compressor  of  the  present  invention  has  a  di- 
ametral cumbersomeness  equal  or  scarcely  great- 
er than  a  single-stage  compressor  of  the  same 
category.  The  longitudinal  cumbersomeness  re- 
mains the  same  as  that  of  a  single-stage  machine. 

Figs.  4  to  6  are  views  similar  to  Fig.  2  for  em- 
bodiments of  turbo-compressors  improved  ac- 
cording to  the  invention.  In  the  example  of  Fig. 
4,  the  rotor  comprises,  in  the  manner  known  per 
se,  helical  blades  E  on  the  up  side  of  the  set  of 
blades  and  according  to  the  invention. 
These  sets  of  blades  E  are  adapted  to  bring  the 
air  without  shock  to  the  inlet  of  the  set  of  blades 
A^.  The  air  is  admitted  in  the  machine  through 
shutters  Ei  v/hich  can  be  set,  also  in  the  known 
manner  and  which,  in  the  machine  according  to 
the  invention,  add  an  adjustment  of  the  pres- 
sure ratio  to  that  produced  by  the  ring 

The  adjustment  by  means  of  the  shutters  E' 
can  be  done  away  vAth  and  the  intermediate 
blades  between  both  stages  need  only  be 
maintained  as  regulating  system.  In  this  case 
helical  wheels  E  are  preceded  only  by  an  axial 


or  radial  axial  channel  provided  or  not  with  a 
fixed  guiding  set  of  blades. 

The  control  of  the  orientation  or  setting  of  the 
blades  such  as  V^V^  can  be,  in  the  various  em- 

5  bodiments,  independent  for  each  ring,  or  can  be 
obtained  by  combining  the  controls  of  the  various 
rings.   Said  control  can  be  automatic  from  any 
desired  variables. 
The  admission  of  air  can  also  be  effected 

10  through  a  volute  chamber  E^,  opening  into  an 
axial  or  radial  channel  (Fig.  5).  The  inlet  shut- 
ters E^  are  done  away  with  and  the  angle  of  in- 
cidence of  the  first  helical  wheel  E  is  constant. 
Its  value  results  from  the  suitable  adaptation  of 

15  the  main  section  of  the  volute  chamber  to  that 
of  the  channel.  This  method  of  construction  is 
more  particularly  suited  to  radial  type  engines. 

A  single-stage  and  simply  radial  compressor 
can  also  be  devised  (Fig.  6)  obtained  by  doing 

20  away  with  all  the  driving  members  preceding  the 
fixed  intermediate  sets  of  blades  VK  The  admis- 
sion of  air  takes  place,  in  this  case  through  the 
axial  channel  occupied  by  the  helical  wheels  E 
in  the  preceding  examples.    This  channel  can 

25  open  directly  to  the  free  air  or  be  connected  to 
an  inlet  volute  chamber  or  to  a  radial  channel. 

JOSEF  SZYDLOWSKI. 


PUBLISHED 

JUNE  8,  1943. 
BY  A.  P.  C. 


J.  SZYDLOWSKl 

MACHINES  FOR  COMPRESSING  GASES 
BY  CENTRIFUGAL  EFFECT 
Filed  March  8,  1941 


Serial  No. 
382,283 


.FiQ.2 


7 


■0  A 


riQ.3. 


.FiGi.4.      .Tig. 5 


Fig. 6, 


E 


r 


INVENTOR: 


Published  June  8,  1943 


Serial  No.  382,284 


ALIEN   PROPERTY  CUSTODIAN 

MACHINES  FOR  DISPLACING  AND  COM- 
PRESSING FLUIDS,  SUCH  AS  TURBO- 
COMPRESSORS  FOR  FEEDING  AIRCRAFT 
ENGINES 

Josef  Szydlowski,  Saint  Pe  de  Bigorre,  France; 
vested  in  the  Alien  Property  Custodian 

Application  filed  March  8,  1941 


The  present  invention  concerns  machines  for 
displacing  and  compressing  fluids,  such  as  turbo- 
( oinpressors  for  feeding  aircraft  engines. 

For  allowing  a  gain  in  weight  to  be  obtained, 
said  turbo-compressors  are  permanently  coupled 
to  a  shaft  of  the  engine,  and  the  angular  speed 
of  their  rotor  is  that  of  said  shaft.  On  the 
ground,  or  at  low  altitude,  the  turbo-compressor 
does  not  produce  any  appreciable  useful  effect; 
it  absorbs  without  benefit  a  part  of  the  power  of 
the  engine. 

If  Ci  is  the  tangential  component  of  the  speed 
of  the  fluid  at  the  inlet  of  the  rotor. 

C:  the  tangential  component  of  the  fluid  at  the 
outlet. 

the  corresponding  radius  of  Ci  at  the  inlet, 
R  the  radius  corresponding  to  C2  at  the  out- 
let, the  torque  absorbed  by  the  machine  per  unit 
of  weight  of  the  fliiid  is  proportional  to: 

P=C2R-Cir 

The  value  of  P,  and  consequently,  that  of  the 
power  absorbed,  can  be  theoretically  lowered: 

By  giving  to  the  term  Cir  an  absolute  value 
as  near  as  possible  to  that  of  C2R. 

But,  Ci  cannot  exceed  an  upper  limit  which 
is  the  speed  of  sound.  For  practical  reasons,  r 
cannot  be  as  great  as  R. 

By  giving  C2  a  value  approximating  Ci. 

But  this  solution  is  inadmissible  since  C2  which 
•niist  .subsequently  be  converted  into  pressure 
innst  be  as  high  as  possible. 

In  altitude,  it  is  necessary  to  increase  as  much 
as  possible  the  pressure  generated  by  the  ma- 
chine and.  consequently,  the  value  P  and,  as  the 
workuig  speed  of  the  engine,  that  is  to  say,  the 
angular  speed  of  the  rotor  of  the  turbine,  as 
assumed,  remains  constant,  in  order  to  do  so. 
a  negative  value  is  given  to  Cir  (Ci  being  in 
this  case  limited  below  the  speed  of  sound) .  The 
torque  absorbed  by  the  machine  becomes  propor- 
tional to: 

CzR+Cir 

The  invention  has  for  its  object  or  industrial 
result,  to  reduce  on  the  ground  or  at  low  alti- 
tude the  difference : 

C2R—Cir 

and  to  increase,  at  high  altitude,  the  sum: 
CzR+Cir 

For  that  purpose,  the  invention  mainly  con- 
sists in  imparting  to  the  fluid,  at  the  outlet  of 
the  part  of  the  rotor  having  purely  a  centrifu- 
gal action,  a  tangential  component  of  variable 


value,  negative  or  positive,  which  constitutes  the 
tangential  component  of  admission  into  a  sec- 
ond machine,  and  soon. 

This  definition  of  the  principle  of  the  inven- 
tion results  in  the  fact  that,  if  C3  is  the  tangen- 
tial speed  of  the  radius  ri  at  the  inlet  of  the 
second  machine,  the  two  values : 
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P=C2R—Cir  on  the  ground 
Pa=C2R+Cir,  in  altitude 


become  respectively: 

P3=C2R—Cir—C3n,  on  the  ground 


and 


Pa3=C2R±Ciar+C3r3,  in  altitude 


With  a  structure  of  n  machines  arranged  ac- 
cording to  the  invention,  will  be  obtained: 

Pn  =  C2R  —  Ciri  =  C3r3   —Cnrn 

20  pa„=C2R±Ciar+C3r3  +Cnrn 

As  regards  the  construction,  the  invention  con- 
sists in  associating  the  machines  in  such  a  man- 
ner that  the  inlet  of  one  is  connected  to  the  out- 
2.5  let  of  the  preceding  one,  doing  away  with  the 
usual  diffuser  placed  at  each  outlet  and  main- 
taining only  the  inlet  guiding  blades  which  im- 
part to  the  fluid  the  required  tangential  com- 
ponent. 

The  single  figure  of  the  accompanying  draw- 
ing illustrates,  by  way  of  example  only,  a  form 
of  construction  of  a  turbo-compressor  having 
two  rotors,  according  to  the  invention.  This 
figure  is  a  somewhat  diagrammatic  axial  half- 
section,  of  the  machine. 

The  inlet  of  the  machine  is  provided  on  the 
periphery  of  the  ring  I  in  which  are  arranged 
the  blades  2  pivoted  about  spindles  3  so  as  to 
be  set  in  such  a  manner  that  they  impart  to  th? 
40  fluid  the  required  tangential  component.  The 
outlet  is  provided  at  4,  through  the  usual  dif- 
fuser 5. 

On  the  same  driving  shaft  6  mounted  in  the 
bearings  7  and  8  of  the  casing  9,  are  rigidly  se- 

45  cured  two  rotors,  each  of  which  has  the  main 
arrangement  of  known  machines  and  comprises, 
on  the  one  hand,  distinct  sets  of  blades  10, 
I  Ob,  the  main  function  of  which  is  to  avoid  sep- 
arations noticed  in  the  curved  surfaces  on  the 

50  up  side  of  turbo-compressors  and,  on  the  other 
hand,  radial  sets  of  blades  1 1  having  purely  a 
centrifugal  action. 

For  obtaining  a  continuous  path  for  the  fluid 
with  the  minimum  deviation,  the  outlet  12  or 

55  the  first  rotor  is  mingled  with  the  inlet  of  th« 
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second  rotor,  guiding  blades  2a  pivoted  about 
spindles  3a  allowing  to  impart  to  the  fluid,  when 
it  enters  the  second  rotor,  the  required  tangen- 
tial component,  for  the  purpose  described  in  the 
preamble  to  the  present  specification. 

The  machine  illustrated  comprises  only  two  ro- 
tors, but  it  is  obvious  that  it  could  be  provided 
with  a  greater  number. 

The  diagrammatic  illustration  contemplated 
comprises  a  disc  13  separating  both  rotors,  ro- 
tating with  the  shaft  6,  the  spindles  3a  of  the 
guiding  blades  being  supported,  on  the  one  hand. 


on  the  casing  9  and,  on  the  other  hand,  by  meaiu 
of  a  ring  14  connected  by  narrow  arms  15,  suit- 
ably profiled,  to  the  casing  9. 

This  arrangement  is  only  given  by  way  of 
5  indication  and  the  disc  13  might  be  done  away 
with,  and  the  spindles  3a  mounted  in  overhang- 
ing position  on  the  casing  9. 

The  control  of  the  orientation  or  setting  of 
the  blades  2a  can  be  independent  from  or  com- 
10  bined  with  that  of  the  blades  2. 
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The  receiving  apparatus  employed  for  the  re-  The  prior  receiving  devices  also  have  the  dis- 

ception  of  several  channels  are  in  general  divided  advantage  that  the  non-linearity  of  the  tubes  ar- 

into  two  groups,  no  matter  whether  the  channels  ranged  in  the  receiving  system  entails  cross-talk 

to  be  received  are  transmitted  by  wire  or  by  radio.  between  the  channels. 

These  groups  are  as  follows:                               6  According  to  the  present  invention  the  ampli- 

(1)  Systems  arranged  to  receive  intelligence  fication  effected  by  vacuum  tubes  whose  outer 
selectively,  that  is  through  one  or  another  chan-  resistance  constitutes  a  resonant  circuit  is  with 
nel  to  the  exclusion  of  the  others,  such  as  wired  the  aid  of  the  anti-coupling  principle  made  to  be 
radio  and  broadcast  reception,  for  instance.  controlled  by  frequency. 

(2)  Systems  to  receive  intelligence  through  all  10  The  invention  renders  it  possible  to  do  away 
of  the  channels  at  the  same  time,  such  as  the  ter-  with  the  undesirable  interrelation  of  band  width 
minal  apparatus  of  multiple  carrier  frequency  and  cross-talk  attenuation  and  to  insure  an  effi- 
connections,  these  likewise  being  either  wired  or  ciency  of  reception  which  heretofore  required  the 
wireless.  use  of  an  arrangement  much  more  complicated 

In  the  case  of  receiving  systems  belonging  to  15  than  the  novel  one.  The  novel  arrangement  also 

fgroup  1)  two  item.s  are  of  special  importance,  acts  to  minimize  cross-talk  caused  by  the  non- 

namely,  linearity  of  the  tubes. 

(a)  The  sharpness  of  separation,  that  is,  the  In  the  drawing,  Pig.  1  is  a  diagram  showing 
attenuation  of  the  cross-talk  affecting  the  chan-  one  embodiment  of  the  invention.  Figs.  2  and  3 
nel  of  reception,                                              20  are  graphs  referred  to  in  explaining  the  operation 

(b)  The  band  width  of  the  channels.  of  this  embodiment.  Fig.  4  is  a  diagram  illus- 
The  receiving  devices  known  in  the  prior  art  trating  another  embodiment.   Pigs.  5  and  6  are 

involve  a  considerable  expenditure  in  electric  and  graphs  which  relate  to  the  fimction  of  the  ar- 

mechanical  means  if  it  is  desired  to  insure  a  high-  rangement  represented  in  Fig.  4.   Pigs.  7  to  11 

grade  reception  of  each  channel.   As  a  rule,  re-  25  illustrate  still  other  embodiments  of  the  inven- 

ceivers  of  this  kind  comprise  an  electron  tube  tion. 

stage  or  several  such  stages  and  between  these  As  indicated  in  Pig.  1  the  frequencies  /i,  /2,  h 
tube  stages  there  are  provided  coupling  elements  .  .  .  /n  of  n  channels  are  conveyed  to  the  grid  of 
which  comprise  either  resonant  circuits,  tuned  to  a  vacuum  tube  E.  The  outer  resistance  of  tube 
the  received  frequency,  or  wave-band  filters.  In  •"■'^  E  is  a  parallel  resonant  circuit  Ke  tuned  to  the 
this  connection  it  has  been  found  that  the  selec-  received  frequency,  such  as  /2,  for  example.  In 
tivity  or  cross-talk  attenuation  obtainable  by  the  grid-cathode  circuit  an  impedance  W  is  ar- 
means  of  a  resonant  circuit  cannot  be  utilized  ranged  to  effect  the  an ti -coupling.  This  imped- 
completely  because  on  account  of  the  transmitted  ance  is  dependent  on  frequency  and  comprises  as 
band  of  the  reception  channel  the  resonant  re-  35  many  parallel  resonant  circuits  B,  connected  in 
sistance  of  such  circuit  may  not  be  given  any  de-  series,  as  there  are  frequencies  not  received.  In 
sirable  magnitude.  Therefore,  in  order  to  pro-  accordance  with  the  frequency-controlled  be- 
vide  for  a  sufficient  cross-talk  attenuation  the  haviour  of  the  impedance  W,  this  behaviour  being 
practice  has  been  to  employ  a  number  of  resonant  illustrated  in  Fig.  2,  the  amplification  due  to  the 
circuits  tuned  to  the  received  frequency.  The  40  vacuujn  tube  is  less  than  in  the  case  of  the  re- 
tuning  of  these  resonant  circuits  must  be  variable  ceived  frequency  /2.  This  result  is  attributable 
In  accordance  with  the  received  frequencies  dis-  to  the  anti-coupling  which  is  effective  in  the  case 
tinguishing  from  each  other.  To  such  end,  means  of  the  frequencies  /i,  /3  .  .  .  /n  not  being  re- 
for  tuning  each  circuit  individually  may  be  pro-  ceived.  Accordingly,  the  selectivity  of  the  re- 
vided  or  correcting  condensers  may  be  employed,  ceiver  is  increased  without  the  transmitted  fre- 
er means  for  a  gradual  variation  of  self-induction  quency  band  becoming  reduced.  The  electrical 
and  capacity  of  the  circuits  may  be  used.  How-  dimensions  of  the  resonant  circuit  Ke  may  hence 
ever,  all  these  expedients  considerably  compli-  be  calculated  to  amplify  a  frequency  band  of 
cate  the  receiving  device.  definite  width. 

The  same  applies  for  the  use  of  interchange-  50  Pig.  3  shows  the  amplification  curve  I  of  this 

able  band-filters   with  constant  band   width.  arrangement  and  also  illustrates  the  amplifica- 

Especially  in  the  case  of  transmitting  systems  tion  curve  2  that  results  in  case  the  impedance  W 

comprising  many  channels  these  band-filters  is  short-circuited,  the  anti-coupling  thus  being 

constitute  a  great  expenditure  in  filters  and  in  rendered  ineffective.  If  the  drop  of  amplification 

complicated  switching  devices.                           55  between  the  received  frequency  /2  and  frequency 
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fi,  for  instance,  amounts  to  si  nepers  with  short- 
circuited  impedance  W  then  in  the  case  of  anti- 
coupUng  the  drop  of  amplification  is  si'  nepers. 
The  novel  arrangement  thus  acts  to  increase  the 
selectivity  between  the  received  frequency  /2  and 
frequency  /i,  for  instance,  by  s\'—si  nepers. 

Instead  of  the  impedance  W,  composed  of  the 
parallel  resonant  circuits  B  connected  in  series, 
an  impedance  W,  Figs.  4  and  5,  comprising  a 
choke  Dr  and  a  series  resonant  circuit  K,  may 
be  employed,  these  two  being  connected  in  par- 
allel. Also  here  the  outer  resistance  of  tube  E 
is  a  parallel  resonant  circuit  Ke  tuned  to  the  re- 
ceived frequency,  such  as  /2.  The  switching- 
over  necessary  for  receiving  a  frequency  to  the 
exclusion  of  the  others  may  be  effected  by  vary- 
ing the  inductances  or  capacities  of  the  two  reso- 
nant circuits.  The  curve  of  the  impedance  W 
for  the  reception  of  /2  is  represented  in  Pig.  5. 
The  series  resonant  circuit  K  is  tuned  to  the 
frequency  of  reception  /2  so  that  with  this  fre- 
quency the  impedance  of  the  arrangement  Dr,  K 
acquires  a  minimum  value,  that  is  to  say,  in  the 
case  of  the  received  frequency  the  anti-coupling 
is  not  effective.  The  other  incoming  frequencies, 
however,  being  either  higher  or  lower  than  the 
received  frequency,  are  anti-coupled  because  in 
the  ca.'^e  of  these  other  frequencies  the  imped- 
ance W  increases  from  its  minimum  value  on- 
ward towards  both  sides.  In  Fig.  5  it  has  been 
assumed  that  the  frequency  /2  is  being  received. 
In  Pig.  6  the  curve  I  shows  the  selectivity  of  the 
receiver  with  the  anti-coupling  effective,  while 
curve  2  illustrates  the  selectivity  thereof  in  the 
case  of  no  anti-coupling.  For  instance,  between 
the  received  frequency  f?-  and  frequency  /i  the 
rise  in  selectivity  amounts  to  si' — si  nepers. 

The  idea  on  which  the  arrangements  shown  in 
Pigs.  1  and  4  are  based  may  also  be  employed  in 
receiving  systems  of  the  kind  comprising  several 
tube  stages  Ei,  E2  etc.,  as  represented  in  Figs.  7 
and  8  by  way  of  example. 

In  the  case  of  wired  radio  three  carrier  fre- 
quencies are  conveyed  to  the  receiver.  The  car- 
rier oscillations  are  transmitted  by  transmitting 
their  two  sidebands.  The  carriers  are  spaced 
apart  by  a  distance  of  about  30  to  40  kilocycles 
per  second  and  belong  to  the  broadcast  long- 
wave range.  The  bands  to  be  transmitted  to 
broadcast  receivers  comprise  values  from  30  to 
10,000  cycles.  The  aforesaid  relations  between 
transmitted  bandwidth  and  cross-talk  attenua- 
tion must  here  be  carefully  considered.  The 
following  receiver  arrangement,  based  on  the  de- 
scribed invention,  is  suggested:  the  parallel  reso- 
nant circuits  B  included  in  the  grid-cathode  con- 
ductor, P^ig.  1,  and  tuned  to  the  frequencies  not 


received,  and  the  parallel  resonant  circuit  Ke 
tuned  to  the  received  frequency  and  constituting 
the  anode  resistance  are  interchanged  in  cyclic 
fashion  by  means  of  a  suitable  switch  if  the  fre- 
.)  quencies  /i,  /2,  fz  .  .  .  fn  are  to  be  received  in  suc- 
cession. Another  advantage  of  this  arrangement 
is  that  everybody,  even  if  not  skilled  in  the  art, 
will  be  able  to  readjust  the  receiver  in  the  event 
of  local  disturbing  frequencies  causing  the  car- 
lo rier  frequencies  to  distinguish  from  the  normal 
ones,  this  advantage  being  due  to  the  fact  that 
there  is  only  one  circuit  for  each  frequency. 

In  order  to  apply  the  invention  to  the  trap  cir- 
cuit of  a  broadcast  receiver  the  arrangement  may 
]5  be  as  follows: 

In  the  customary  devices  a  resonant  circuit, 
the  so-called  trap  or  rejective  circuit,  tuned  to 
the  interfering  transmitter,  is  included  in  the 
antenna  lead  to  the  receiver.   According  to  the 
20  invention  a  parallel  resonant  circuit  is  provided 
in  the  cathode  lead,  namely,  a  circuit  whose  reso- 
nant frequency  accords  with  the  frequency  of 
the  interfering  transmitter  and  thereby  acts  ap- 
preciably to  increase  the  rejective  action. 
25     In  the  case  of  push  button  receivers  having 
tuning,  circuits  arranged  to  be  switched  over  the 
invention  renders  it  possible  to  simplify  such 
switching  over  and  the  tuning  operation,  as  only 
one  tuning  circuit  is  necessary  for  effecting  a 
30  sufficient  sharpness  of  separation. 

With  the  receiving  devices  customary  in  the 
carrier  frequency  art  concerned  with  the  trans- 
mission of  several  channels,  the  channels  are 
jointly  amplified  by  a  wide  band  amplifier.  As 
3.)  will  appear  from  Fig.  9,  the  channels  are  sepa- 
rated from  each  other,  after  amplification,  with 
the  aid  of  filter  circuits,  such  as  Fi,  F2,  Fn,  ar- 
ranged in  the  output  circuit  of  the  wide  band 
amplifier. 

40  By  employing  the  principle  of  frequency-con- 
trolled anti-coupling  the  advantage  results  that 
the  mutual  separation  of  the  channels  is  not  ef- 
fected by  means  of  the  definitely  tuned  filter  cir- 
cuits but,  as  shown  in  Figs.  10  and  11,  is  effected 

4r)  with  the  aid  of  an  anti-coupled  tube  stage  E' 
the  tuning  of  which  is  variable.  At  the  same  time 
the  tube  stage  E'  acts  to  amplify  the  selected 
channels  so  that  the  expenditure  in  tube  stages 
for  the  wide  band  amplifier  may  be  reduced  or 

TiO  the  amplifier  may  eventually  be  dispensed  with. 
By  suitably  calculating  the  electric  dimensions 
of  the  parallel  resonant  circuits  B'  connected  to 
the  cathode,  Pig.  10,  it  is  possible  to  arrange 
that  tuning  circuits  will  be  necessary  only  for 

j>')  those  channels  which  are  in  the  neighbourhood 
of  the  received  channel. 
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ALIEN   PROPERTY  CUSTODIAN 

APPARATUS  FOR  PERMANENTLY  CHECKING 

THE  WORK  OF  OPERATORS 

Robert  Sarazin.  Neuilly-sur- Seine,  France;  vested 
in  the  Alien  Property  Custodian 

Application  filed  March  31,  1941 

In  his  French  Patent  No.  759,150  of  22nd  Octo-  ing  this  document  in  a  suitable  developer,  the 

ber,  1932,  the  applicant  described  a  device  for  various  factors  showing  how  the  time  has  been 

checking  the  activity  of  operators  and  in  partic-  used  will  become  apparent. 

ular  of  welders,  by  recording  the  work  effected  A  quick  count  of  the  hnes  printed  on  the  paper, 

during  the  day  and  counting  the  electrodes.  representing  the  fusion  of  each  electrode,  will 

Said  device  thus  enables,  for  a  given  operation,  show  the  number  of  electrodes  actually  used;  if, 

the  various  elements  to  be  obtained  which  con-  on  the  other  hand,  the  movement  of  the  paper 

stitute  the  cost  price  of  a  weld  and  also  the  dili-  has  been  effected  as  a  function  of  the  time,  the 

gence  of  the  operator  to  be  characterized.  responsible  foreman  will  be  able  to  check  tlie  diii- 

However,  the  device  described  in  the  aforesaid  10  gence  at  his  work,  in  one  word  the  efficiency,  of 

French  Patent  involves  a  rather  delicate  median-  each  operator. 

ical  arrangement,  the  upkeep  of  which  may  not  The  printed  paper  may  be  filed  so  as  to  form  a 

be  very  well  effected  by  the  normal  welding  shop.  kind  of  time  register  which  may  be  referred  to, 

The  present  invention  provides  a  novel  means  when  identical  work  is  being  effected, 
for  perrrianently  checking  the  work  of  the  oper-  1"'  Various  embodiments  may  be  contemplated, 
ators  and  consi.sts.  in  principle,  in  using  for  the  However,  by  way  of  demonstration,  two  chief  em- 
printing  of  recording  documents  which  are  pre-  bodiments  have  been  shown  which  particularly 
par'Jd  for  this  purpose,  the  luminous  or  non-lumi-  refer  to  the  case  of  arc  welders, 
nous  rays  directly  or  indirectly  emitted  by  the  It  is  known  that  this  welder  generally  holds  in 
working  tool;  this  one.  in  the  second  case,  oper-  20  liis  hand,  no  the  one  hand,  a  protecting  screen,  on 
ates  an  auxiliary  member  wliich  emits  the  neces-  the  other  hand  the  holder  provided  with  the  elec- 
sary  rays  for  operating  the  apparatus.  trode  which,  by  melting,  will  form  the  supply  of 

In  the  case  of  the  arc  welder,  for  example,  the  metal  for  the  weld, 

rays  emitted  by  the  source  are  very  actinic  and  The  two  movements  are  automatically  com- 

act  very  intensely  on  photographic  papers  or  even  bined  at  the  instant  when  the  welding  operation 

on  sensitized  papers  such  as  those  which  are  used  is  effected.   The  operator  normally  holds  his 

for  reproducing  drawings.  electrode-holder  in  the  right  hand,  and  in  the 

In  this  practical  application  of  the  invention,  other,  he  takes  the  handle  of  the  screen  which  is 

use  may  be  made  of  a  recording  paper  which  is  l-o  protect  him  from  the  rays. 

partly  or  completely  covered  with  an  emulsion  ^'^  In  the  most  general  case,  the  welder  effects 

which  is  sensitive  to  the  rays  of  the  arc  and  a  part  these  two  movements  almost  simultaneously  and, 

of  the  surface  of  this  sensitive  zone  is  exposed  to  fit  the  instant  when  he  strikes  the  arc,  he  brings 

said  rays  during  the  entire  duration  of  the  fusion  the  screen  in  front  of  his  eyes.   Thus,  for  each 

of  an  electrode.    A  similar  arrangement  may  be  new  electrode,  the  operator  will  take  hold  of  his 

adopted  during  the  time  of  supervision  of  a  fur-  3.5  screen  and  this  movement  may  be  used  to  obtain 

nace,  for  example,  if  it  is  desired  to  check  the  a  displacement  of  the  recording  paper;  the  lat- 

operator  entrusted  therewith.  ter  may  be  placed  in  a  rudimentary  camera 

The  advantage  can  be  seen  which  is  offered  by  mounted  on  the  face  of  the  screen  for  example, 

the  possibility  of  using  slightly  sensitive  papers  In  the  accompanying  drawing,  two  embodi- 

which  are  cheap  and  easy  to  develop.   They  re-  -lO  ments  have  been  shown  of  a  device  possessing  the 

quire  a  fairly  long  exposure  and  if  the  luminous  above  features: 

source  has  to  be  modified,  it  is  an  easy  matter  to  Fig.  1  is  a  back  view, 

provide  a  coloured  glass  screen  which  will  pro-  Fig.  2  a  view  in  vertical  section  along  the  plane 

portion  the  liuninous  power  required  for  satisfac-  projected  on  X — X  in  Pig.  1, 

tory  printing.                                                  4.5  Fig.  3  is  a  view,  in  horizontal  section  along  the 

This  recording  process  therefore  leads  to  en-  plane  projected  on  Y — Y  in  Fig.  1,  of  a  first  em- 

suring  the  translation  of  a  sensitized  paper  in  bodiment  of  the  device; 

front  of  an  opening  which  may  moreover  be  pro-  Fig.  4  is  a  specimen  of  recorded  diagram  ob- 

vided  with  a  rudimentary  lens.   By  moving  the  tained  with  the  device; 

sheet  of  paper  in  front  of  the  opening,  as  a  func-  5(t  Fig.  5  is  a  view  in  diametral  section  of  another 

tlon  of  the  time,  it  will  be  possible  to  represent  embodiment  of  the  apparatus; 

graphically  the  work  of  the  operator.  Fig.  6  is  a  recorded  diagram  corresponding  to 

After  the  day's  work  has  been  effected,  the  said  apparatus, 

operator  hands  his  diagram  to  the  foreman  or  to  In  Fig.  1,  the  recording  paper  I  is  formed  by 

the  man  in  charge  of  production;  by  simply  pass-  5.5  a  kind  of  rectangular  card  covered,  on  its  face 
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exposed  to  the  arc,  with  an  emulsion  of  a  prod- 
uct which  is  sensitive  to  the  rays  of  the  arc.  The 
camera  is,  for  example,  represented  by  the  simple 
slideway  1^  which  is  applied  against  the  inner 
face  of  the  screen  E  provided  with  its  usual  win- 
dow F;  on  the  front  face  of  the  slideway,  which 
is  exposed  towards  the  arc,  there  is  provided  a 
slit  2  which  is  of  the  required  length  and  height 
for  obtaining  the  printing  of  a  line. 

In  front  of  the  slit  2,  the  possibility  has  been 
provided  of  placing  a  coloured  screen  3,  in  such 
a  manner  that  only  a  source  of  light  which  is  as 
powerful  as  an  electric  arc  can  affect  the  paper. 
The  coloured  screen  is  so  chosen  that  the  dark- 
est shade  of  the  line  requires  an  exposure  corre- 
sponding to  the  time  of  melting  of  the  electrode 
used;  it  will  therefore  be  possible  to  adapt  the 
screen  to  the  intensity  of  the  source  of  light,  that 
is  to  say  to  the  diameter  of  the  electrode. 

The  apparatus  is  completed  by  a  very  simple 
mechanical  system  comprising,  for  example,  an 
actuating  drum  4  covered  for  example  with  rub- 
ber, v.hich  moves  the  card  a  space  longitudinally 
after  each  electrode,  so  that  the  apparatus  is 
ready  for  further  use. 

Each  time  the  operator  takes  hold  of  the  screen 
again,  he  actuates  the  mechanical  system,  for 
example  by  means  of  a  small  ratchet  device  5 
actuated  by  the  small  spindle  6  secured  to  a 
blade  7  which  forms  a  lever  and  is  placed  against 
the  handle  8  of  the  screen;  by  grasping  the  han- 
dle of  the  screen,  the  operator  cannot  fail  to  press 
the  blade  T  and  the  latter  feeds  the  recording 
card  a  predetermined  amount,  then  returns  back- 
wards. 

In  the  case  in  which  the  operator  uses  a  hel- 
met covering  his  head,  he  is  in  the  necessity  of 
either  moving  it  backwards,  or  opening  it  in  or- 
der to  see  and  pick  up  a  fresh  electrode;  the 
corresponding  movement  will  in  this  case  be  used 
for  moving  the  card  as  has  been  described. 

The  system  thus  obtained  is  the  simplest.  After 
treatment  of  the  sensitized  paper,  it  produces  a 
card  according  to  Fig.  4  bearing  a  series  of  lines, 
the  intensity  of  shade  of  which  measures  the  time 
of  exposure,  that  is  to  say  the  time  of  melting, 
it  being  observed  that  with  the  same  screen  and 


for  given  conditions  of  operation,  the  successive 
lines  should  be  similar.  Said  card  may  bear  com- 
plementary indications  concerning  the  work. 
Tlie  second  device,  which  is  illustrated  in  Figs. 

5  5  and  6,  shows  a  construction  of  a  different  de- 
sign but  having  the  advantage  of  recording  the 
elementary  times  of  work  as  a  function  of  the 
time  of  presence  in  the  workshop. 

The  sheet  of  paper  is  shaped  like  a  disc  9 

10  mounted  on  the  plate  10  of  a  clock  motor  II 
which  rotates  it  a  complete  revolution  in  a  period 
of  time  chosen  as  being  the  most  suitable  for 
the  checking. 
The  whole  arrangement  is  enclosed  in  a  casing 

15  12  which  carries  the  slit  12^;  for  som.e  sources 
of  light,  it  may  be  advantageous  to  replace  the 
slit  by  a  suitable  small  lens  which  receives  the 
rays  emitted  by  the  source  and  directs  them  in  a 
parallel  or  convergent  beam  to  produce  a  line  or 

20  else  to  determine  a  point. 

Assuming  that  the  rotation  of  the  disc  is  ef- 
fected in  twelve  hours,  which  covers  a  day's  work 
with  interruptions,  it  will  be  seen  that  the  fore- 
man will  be  aware  of  all  the  incidents  of  the  day 

25  with  its  periods  of  work  and  its  stoppages.  As 
regards  the  arc  welder,  for  example,  the  fusion 
of  the  electrodes  will  be  recorded,  with  the  device 
according  to  Fig.  5,  in  successive  bars  which  are 
directed  along  elements  that  may  be  assimilated 

30  to  radii. 

It  is  easy  to  complete  the  apparatus  described 
above  by  mechanical  auxiliary  devices  which 
could  direct  the  record,  for  example  in  the  shape 
of  an  arc  of  a  circle  or  according  to  any  other 
outline. 

In  this  case,  the  use  of  a  luminous  point  in- 
stead of  a  narrow  beam  v/ould  determine  a  sec- 
tion of  circle  of  fairly  great  length,  which  would 
give  better  legibility. 

40  It  will  be  seen  from  the  explanation  that  the 
apparatus  can  be  used  for  checking  all  kinds  of 
operations.  For  this  purpose,  it  would  be  com- 
pleted by  various  electrical  or  mechanical  mem- 
bers which  exist  in  the  present  state  of  the  art 

45  and  do  not  themselves  fall  within  the  scope  of 
the  present  invention. 

ROBERT  SARAZIN. 
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This  invention  relates  to  a  Method  of  Produc- 
ing Solutions  of  Chlorides  of  Polyvinyl  and  to  the 
new  industrial  products  resulting  therefrom,  the 
principal  object  of  the  invention  being  to  provide 
solutions  of  chlorides  of  polyvinyl  or  its  deriva-  5 
tives  in  cyclopentanone. 

The  chlorides  of  polyvinyl  have  certain  very 
interesting  properties  which  render  them  valua- 
able  as  adhesive  material,  varnish  and  for  all  uses 
of  plastic  materials  in  general.  Such  chlorides  10 
however  are  not  soluble  except  in  a  small  number 
of  solvents  and,  for  varieties  in  degree  of  high 
polymerisation,  the  numt>er  is  still  more  limited. 
Among  the  rare  solvents  for  chloride  of  polyvinyl, 
one  of  the  more  usual  is  cyclohexanone.  15 

The  applicant  has  found, — and  it  is  that  which 
constitutes  the  object  of  the  present  invention, — 
that  cyclopentanone  and  its  derivatives  consti- 
tute, for  chloride  of  polyvinyl,  and  particularly 
chloride  of  polyvinyl  of  a  high  degree  of  polymer-  20 
isation,  solvents  superior  to  cyclohexanone.  This 
superiority  manifests  itself  particularly  by  the 
fact  that  with  an  equal  concentration  of  chloride 
of  polyvinyl,  the  solutions  in  cyclopentanone  are 
less  viscous  than  solutions  in  cyclohexanone,  that  25 
is  to  say,  the  solid  contents  of  a  solution  of  chlo- 
ride of  polyvinyl  in  cyclopentanone  is  higher  than 
that  of  a  solution  in  cyclohexanone  presenting 
the  same  viscosity. 

Such  difference  in  t>ehavior  was  not  predictable  ,30 
from  what  was  heretofore  known  of  these  sub- 
stances. Cyclopentanone  and  cyclohexanone 
have  in  effect  been  regarded  as  solvents  of  vari- 
ous substances  such  as  natural  resins,  cellulose 
esters,  etc.  But  the  two  solvents  have  been  un-  35 
til  the  present  time  considered  as  equivalents  and 
there  was  no  reason  to  suppose  that  in  the  case  of 
chlorides  of  polyvinyl  one  of  them  would  show  a 
clear  superiority  over  the  other. 


The  placing  in  solution  of  chlorides  of  poly- 
vinyl in  cyclopentanone  or  methylcyclopentanone 
is  effected  in  any  suitable  manner.  For  polymers 
of  a  high  degree  of  concentration,  it  should  be 
advantageous  to  effect  the  solution  hot,  while 
taking  account  of  the  fact  that  for  a  high  concen- 
tration of  chloride  of  polyvinyl,  for  example  200 
grs.  per  liter,  the  solution  congeals  on  cooling  into 
a  gel.  Practically,  with  chlorides  of  polyvinyl 
very  strongly  polymerized,  one  should  prepare  so- 
lutions of  150  grs.  per  liter;  solutions  of  lower 
polymers  could  be  obtained  with  much  higher 
concentrations. 

Solutions  prepared  according  to  the  invention 
may  be  added  to  certain  liquids  not  in  themselves 
solvents  for  chlorides  of  polyvinyl  without  any  re- 
sulting precipitation  of  the  substance  dissolved. 
In  this  way  solutions  of  100  grs.  per  liter  may  be 
added  to  an  equal  volume  of  acetate  of  ethyl,  lig- 
roine,  acetone  or  trichlorethylene.  The  solutions 
may  also  be  diluted,  although  to  a  lesser  degree, 
with  benzene,  tetrachlorethan  or  alcohol  ethyline 
or  methyline.  The  new  solvents  may  also  be  em- 
ployed in  admixture  with  other  solvents,  as  for 
example  cyclohexanone  or  methyl-tetrahydro- 
furane.  Such  additions  may  be  made  in  the  in- 
terest of  economy  or  for  convenience  in  the  use  of 
the  solutions. 

The  solutions  of  polyvinyl  in  cyclopentanone  or 
methylcyclopentanone,  either  indifferently,  or  di- 
luted as  descril>ed  above,  can  be  utilized  for  all 
the  usual  uses  such  as  the  manufacture  of 
threads,  filaments,  films,  varnish,  veneerings, 
combinations,  etc.  according  to  current  tech- 
niques. 

MAURICE  LOUIS  AUGUSTE  FLUCHAIRE. 
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This  invention  relates  to  electronic  microscopes 
provided  with  electrostatic  lenses. 

Electronic  microscopes  employing  electrostatic 
lenses  are  well  known  in  the  art.  Such  electro- 
static lenses  have  a  constant  magnification,  since  5 
the  focal  length  is  constant.  They  therefore  pre- 
sent the  drawback  in  that  a  predetermined  mag- 
nification depending  upon  the  lenses  employed 
in  attained  vnth  the  aid  of  electronic  microscopes 
of  the  above-mentioned  character.  However,  in  lo 
many  cases  it  is  desirable  to  utilize  different  mag- 
nifications. This  has  hitherto  been  possible  by 
means  of  electronic  microscopes  provided  with 
electromagnetic  lenses. 

The  object  of  the  present  invention  is  to  pro-  15 
vide  an  arrangement,  whereby  it  is  possible  to 
vary  the  magnification  with  the  aid  of  simple 
means  also  in  the  case  of  electronic  microscopes 
employing  electrostatic  lenses.   This  may  be  ac- 
complished according  to  the  invention  by  the  20 
fact  that  at  least  three  electrostatic  lenses  are 
provided  whose  dimensions  and  magnifications 
are  so  chosen  that  two-  or  multiple-stage  mag- 
nifications may  be  obtained  by  changing  over  the 
voltage  connections  of  the  lenses  without  vary-  25 
ing  the  vacuimi.    In  this  manner  it  is  possible 
when  suitably  selecting  the  single  magnifications 
of  the  lenses  to  construct  an  electronic  microscope 
in  which  the  magnifications  may  be  attained  in 
practice  with  the  aid  of  simple  means.    The  '"J 
individual  magnifications  of  the  lenses  are  chosen 
according  to  the  invention  preferably  in  such  a 
manner  as  to  differ  from  one  another.   The  en- 
tire optic  system  Is  so  set  that  the  maximum 
magnification  capable  of  being  adjusted  prefer-  ;>;") 
ably  by  inserting  all  lenses  in  the  circuit,  corre- 
sponds to  the  desired  magnification,  i.  e.,  to  the 
magnification  in  which  the  smallest  distance  be- 
tween the  particles  of  the  object  capable  of  being 
resolved  amounts  to  0.3  mm.  so  that  it  may  be  40 
distinctly  visible  with  the  naked  eye. 

In  carrying  the  invention  into  practice  three 
electrostatic  lenses  are,  for  instance,  provided 
which  have  the  constant  magnification  vi,  m  and 
»3  respectively.  If  in  this  case  all  three  lenses  45 
are  inserted  in  the  electric  circuit  the  total  mag- 
nification Va—v\.V2.V2  is  attained.  If  only  the 
first  and  the  last  lens  are  inserted  the  total  mag- 
nification V'b=(ui-(-tJ2)  .m,  whereas  if  the  first  and 
second  lense  are  inserted  the  total  magnification  50 
Vc=(jj2-|-7;3)  .ui.  Three  different  magnifications 
may  therefore  be  attained  which  may  be  selected 
at  will.  It  has  been  found  that  it  is  preferable 
to  dimension  the  arrangement  in  such  a  manner 
that  ya=30,000,  Vb=12,000,  Vc=5,000.    To  ful-  55 


fU  these  requirements,  one  of  the  three  magnifi- 
cations ui,  V2,  m  must  be  chosen  in  the  neighbor- 
hood of  1,000,  which  has  hitherto  not  been  pos- 
sible, since  only  focal  lengths  of  about  4  to  8  mm. 
could  hitherto  be  attained.  With  the  focal 
lengths  of  electrostatic  lenses  hitherto  attainable 
it  is  possible  to  design  an  arrangement  which 
works  satisfactorily  by  selecting  Fo=30,000, 
Vb=5,000  and  yc= 900.  The  last-mentioned  con- 
ditions may  be  substantially  fulfilled,  if  vi—l, 
»2=63,  w=70.  In  this  case  the  length  of  the  first 
magnification  stage  of  the  electrostatic  electronic 
microscope  is  only  equal  to  l.f,  where  /  is  the 
focal  length  of  the  lens  of  the  first  stage.  This 
first  stage  may  be  combined  with  the  objective  to 
form  a  unit. 

In  the  accompanying  drawing  is  shown  an  em- 
bodiment of  the  invention  in  diagrammatic  form. 
The  electrons  coming  from  the  electron  emitting 
source  I  pass  through  the  object  2  and  then  enter 
the  objective  consisting  of  a  central  electrode  3 
and  two  electrodes  4  and  5  impressed  with  the 
same  potential.  The  first  intermediate  image  is 
obtained  in  this  arrangement  on  the  screen  6. 
The  electron  rays  then  enter  the  first  projection 
lens  consisting  of  a  central  electrode  7  and  of  two 
electrodes  8  and  9  impressed  with  the  same  po- 
tential. The  second  intermediate  image  is  pro- 
duced by  this  lens  on  the  screen  1 0.  The  electron 
rays  then  pass  through  the  second  projection 
lens  II,  12,  13  and  produce  the  final  image  on 
the  luminescent  screen  or  on  the  photographic 
plate  14.  The  connection  of  the  lenses  is  shown 
in  the  drawing  for  a  three-stage  magnification. 

If  only  a  two-stage  magnification  is  employed, 
the  projecting  beam  has  a  diameter  of,  for  in- 
stance, 0.7  mm.  at  the  point  of  the  objective  3, 
4,  5  in  the  case  of  an  object  diaphragm  diameter 
of  0.1  mm.  Since  the  perforation  of  the  central 
electrode  7  of  the  second  lens  may  easily  have 
a  diameter  of  1  mm.,  this  lens  when  switched  out 
does  not  affect  the  path  of  rays  in  the  case  of  the 
two-stage  projection.  In  the  case  of  the  two- 
stage  projection  the  intermediate  image  is  pro- 
duced at  the  point  10  which  is  then  magnified 
by  the  projection  lens  1 1,  12,  13  to  a  further  ex- 
tent. 

In  order  to  pass  from  the  three-stage  to  the 
two-stage  magnification  and  vice  versa,  it  is  only 
necessary  to  connect  and  disconnect  the  corre- 
sponding lens,  for  instance,  the  lens  7,  8,  9.  A 
lens  is  inserted  in  the  circuit  by  connecting  the 
central  electrode  with  the  cathode  or  with  a  volt- 
age source  whose  potential  lies  in  the  neighbor- 
hood of  the  cathode  potential.  The  disconnection 
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of  a  lens  is  effected  by  connecting  the  central 
electrode  to  ground.  These  changing  over  oper- 
ations are  effected  by  means  of  the  switch  16. 
When  passing  from  the  three-stage  magnification 
to  the  two-stage  magnification,  which  is  effected 
by  disconnecting  the  lens  7,  8,  9,  tlie  object  is 
displaced  in  the  direction  of  the  ray  to  the  point 
15.  In  the  electronic  microscope  constructed  ac- 
cording to  the  invention  it  is  therefore  necessary 
that  the  object  cartridge  introduced  into  the  vac- 
uum chamber  is  so  arranged  as  to  permit  the 
same  to  be  displaced  in  the  direction  of  the  ray 
relatively  to  the  electron  ray,  which  is  also  neces- 
sary when  focusing.  The  arrangement  is  also 
so  designed  as  to  enable  a  relative  displacement 
perpendiculaily  to  the  direction  of  the  ray  in  or- 
der that  the  part  of  the  object  to  be  magnified 
may  be  adjusted  at  will. 


A  considerable  number  of  magnifications  suit- 
ably chosen  throughout  the  entire  range  may  be 
obtained  if  four  magnification  lenses  are  em- 
ployed.  The  lenses  are  so  arranged  within  the 

5  microscope  that  they  do  not  cause  any  limitation 
of  the  field  of  image  when  disconnected. 

In  the  drawing  is  shown  in  full  lines  the  path 
of  ray  for  the  three-stage  magnification  between 
the  object  and  the  last  screen  10  for  the  inter- 

10  mediate  image,  whereas  the  path  of  ray  for  the 
two-stage  magnification  is  shown  in  dotted  lines. 
In  the  second  magnification  stage  the  edge  ray 
of  the  final  image  is  shown  in  fuU  lines,  whereas 
in  dotted  lines  is  shown  to  what  extent  the  final 

15  image  would  be  magnified  in  both  cases  if  the 
Intermediate  image  screen  10  were  not  employed 
for  the  limitation  of  the  field  of  image. 
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The  present  invention  relates  to  apparatus  for 
mixing  fluids  togetlier. 

Tlie  chief  object  of  the  present  invention  is  to 
provide  an  apparatus  of  this  kind  wliich  is  better 
adapted  to  meet  tlie  requirements  of  practice 
than  the  fluid  mixing  apparatus  used  for  the 
same  purpose  up  to  the  present  time,  and  in  par- 
ticular to  obtain  a  static  apparatus,  that  is  to 
say  an  apparatus  which  effects  the  mixing  at 
the  fluids  without  having  recourse  to  moving 
parts. 

According  to  an  essential  feature  of  the  pres- 
ent invention,  the  mixing  of  the  fluids  is  ob- 
tained by  the  action  of  the  fluids  themselves,  due 
to  the  eddies  and  whirlwinds  which  are  produced 
in  the  flow  of  said  fluids,  as  a  consequence  of  the 
changes  of  direction  they  undergo  between  the 
inlet  and  the  outlet  of  the  apparatus,  and  also 
of  the  form  of  the  mixing  chamber. 

In  a  more  specific  manner,  the  apparatus  ac- 
cording to  the  invention  includes  a  hollow  body 
forming  a  chamber  of  rounded  section,  for  in- 
stance of  the  shape  of  a  flat  cylinder,  with  a 
tangential  inlet  opening  into  the  periphery  of 
said  chamber,  and  an  outlet  transverse  to  the 
rounded  sections  of  said  chamber,  for  instance 
extending  along  the  axis  of  said  cylinder. 

The  fluids  are  admitted  with  a  high  velocity 
into  said  chamber  through  the  tangential  inlet. 
They  move  with  a  whirlwind  motion  in  the  cham- 
ber and  are  compelled  to  flow  out  from  the  cham- 
ber in  a  direction  transverse  (preferably  perpen- 
dicular or  substantially  so)  to  their  initial  di- 
rection when  entering  the  mixing  chamber.  Con- 
sequently, these  fluids  are  subjected  to  the  action 
of  eddies  which  thoroughly  mix  them  together. 

If  the  gases  or  liquids  to  be  mixed  together 
are  not  already  at  a  high  velocity  prior  to  their 
entering  the  apparatus,  means  must  be  provided 
for  producing  this  velocity. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  is  a  diagrammatic  elevational  view  of  a 
mixing  apparatus  made  according  to  an  embodi- 
ment of  the  invention; 

Fig.  2  is  a  plan  view  corresponding  to  Pig.  1; 

Pig.  3  is  a  view,  similar  to  Pig.  1,  showing  an- 
other embodiment  of  the  invention; 

Fig.  4  is  a  plan  view  corresponding  to  Pig.  3. 


As  shown  by  Pig.  1,  the  mixing  apparatus  ac- 
cording to  the  invention  includes  a  hollow  cylin- 
drical casing  I  forming,  on  the  inside  thereof,  a 
chamber  of  any  suitable  (cylindrical  or  other) 

J  rounded  section.  This  casing  is  provided  with  a 
tangential  inlet  2,  to  which  two  fluids  are  fed 
through  pipes  4  and  5,  respectively.  The  outlet 
from  this  chamber  is  constituted  by  a  pipe  3 
transverse  (perpendicular  in  the  embodiment  il- 

10  lustrated)  to  the  rounded  sections  of  chamber 

1  and  to  tangential  inlet  2. 

The  fluids  admitted  tangentially  along  the  pe- 
riphery of  chamber  1,  move  with  a  whirlwind 
motion  along  the  inner  cylindrical  wall  of  said 
ij  chamber.    As  they  can  flow  out  only  through 
outlet  pipe  3  which  extends  in  a  direction  at 
right  angles  to  inlet  2,  eddies  are  produced,  which 
ensure  a  thorough  mixing  of  the  fluids. 
The  embodiment  of  Pigs.  3  and  4  is  similar  to 
20  that  of  Pigs.  1  and  2,  with  the  difference  that 
two  distinct  inlets  6  and  7  are  provided  for  the 
fluids  to  be  mixed  together,  both  of  these  inlets 
opening  tangentially  into  the  mixing  body. 
Furthermore,  pump  means  may  be  provided,  if 
25  necessary,  as  shown  at  8,  for  imparting  a  high 
velocity  to  the  fluids  flowing  through  the  appa- 
ratus.   Of  course,  if  the  fluids  to  be  mixed  to- 
gether are  already  under  pressure  before  enter- 
ing the  apparatus,  such  pump  means  are  unnec- 
essary. 

It  will  be  noted  that  the  form  of  the  sections 
of  the  mixing  chamber  I  by  parallel  planes  par- 
allel to  the  direction  of  the  inlet  is  not  limited 
according  to  the  invention,  provided  that  these 
sections  are  rounded  so  as  to  permit  a  high  ve- 
locity of  the  fluids  gyrating  inside  the  apparatus. 
Of  course,  the  shape  will  be  chosen  (in  view  of 
theoretical  or  practical  data)  so  as  to  increase 
the  stirring  in  tha  chamber.  It  has  been  found 
'•'^  that  high  drops  of  pressure  improve  the  working 
of  the  apparatus. 

Likewise  the  shape  of  the  cross  sections  of  mix- 
ing chamber  (  by  planes  at  right  angles  to  inlet 

2  may  be  chosen  at  will.  It  has  been  found  that 
a  flat  shape  of  this  chamber  is  advantageous. 

In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  practical 
and  efficient  embodiments  of  the  present  inven- 
tion, it  should  be  well  understood  that  I  do  not 
wish  to  be  limited  thereto  as  there  might  be 
changes  made  in  the  arrangement,  disposition 
and  form  of  the  parts  without  departing  from 
the  principle  of  the  present  invention. 

JEAN  MERCIER. 
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The  present  invention  relates  to  methacrylic 
acid  chloride. 

The  preparation  of  methacrylic  acid  chloride 
has  not  yet  been  described.  Since,  as  it  is  known, 
methacrylic  acid  is  easily  transformed  into  poly- 
meric methacrylic  acid,  especially  in  the  presence 
of  hydrochloric  acid,  a  preparation  on  an  indus- 
trial scale  by  splitting  off  hydrogen  chloride  from 
a  chloroisobutyric  acid  chloride  seemed  hardly 
to  be  possible  on  account  of  the  hydrogen  chlo- 
ride formed  thereby. 

Now,  I  have  found  that,  also  in  the  presence  of 
hydrogen  chloride,  methacrylic  acid  chloride  may 
be  obtained  in  a  monomeric  form  by  splitting  off 
hydrogen  chloride  from  beta-chloro-iso-butyric 
acid  chloride.  Whereas  the  preparation  of 
acrylic  acid  chloride  from  chloropropionic  acid 
chloride  is  advantageously  carried  out  in  the 
gaseous  phase,  it  has  been  found  that  the  split- 
ting off  of  hydrogen  chloride  from  beta-chloro- 
iso-butyric  acid  chloride  with  formation  of  meth- 
acrylic acid  chloride  is  arrived  at  already  in  the 
liquid  state  so  that  the  higher  temperatures  of 
the  gaseous  phase  which  give  rise  to  polymeriza- 
tion losses  are  avoided.  The  splitting  off  of  hy- 
drogen chloride  may  be  accelerated  and  facili- 
tated by  working  in  the  presence  of  catalyzers 
splitting  off  acid.  All  known  catalyzers  split- 
ting off  hydrogen  chloride  are,  hovv^ever,  not  suit- 
able; for  instance,  anhydrous  barium  chloride 
and  magnesium  chloride  are  hardly  effective 
whereas  others,  such  as  iron  oxide  and  zinc  oxide, 
partly  effect  resinifications.  When  selecting  the 
catalyzers,  it  must  be  borne  in  mind  to  combine  a 
rapid  reaction  with  as  small  as  possible  a  sec- 
ondary effect  on  the  reaction  products.  Small 
additions  of  activated  carbon,  of  a  MgO.MgCh- 
catalyzer  and  of  copper  phosphate  have  proved 
to  be  especially  suitable.  When  using  other  cata- 
lyzers, for  instance  phosphorus  pentoxide,  which 
enable  the  splitting  off  of  hydrogen  chloride  al- 
ready at  low  temperature  but  show  secondary 
effects  at  higher  temperatures,  it  is  suitable  to 
avoid  higher  temperatures  by  separating  the  re- 
sultant methacrylic  acid  chloride  under  reduced 
pressure.  It  is  in  general  advisable  to  quickly 
carry  away  the  methacrylic  acid  chloride  which 
has  been  formed  in  order  to  avoid  losses  in  poly- 
merization, for  Instance,  by  using  heated  distil- 
ling tubes  which,  although  they  condense  again 
and  lead  back  the  unchanged  beta-chloro-iso- 
butyric  acid  chloride,  do  not  precipitate  the 
methacrylic  acid  chloride  which  boils  at  essen- 
tially lower  temperatures  but  lead  it  away  rapid- 
ly. Since  the  splitting  off  of  hydrogen  chloride 
from  beta-chloro-isobutyric  acid  chloride  in  the 
liquid  phase  gradually  slows  down,  it  is  advan- 
tageous to  interrupt  it  before  the  reaction  is  fin- 
ished and  to  recover,  advantageously  by  distil- 
lation imder  reduced  pressure,  that  part  which 


has  not  been  reacted  upon  and  to  use  it  again. 
By  a  suitable  apparatus  the  process  may  be  car- 
ried out  continuously. 
The  beta-chloro-isobutyric  acid  chloride  used 

5  as  parent  material  may  be  prepared  by  chlorina- 
tion  of  alpha-methyl-propionyl-chloride.  The 
process  described  allows  of  obtaining  in  a  tech- 
nically simple  manner  the  methacrylic  acid  chlo- 
ride hitherto  not  known  but  required  since  a  long 

10  time  as  intermediate  product  particularly  for  the 
production  of  plastics. 

Methacrylic  acid  chloride  is  a  liquid  clear  as 
water  which  boils  under  a  pressure  of  50  mm  at 
42°  C. 

15  The  following  examples  serve  to  illustrate  the 
invention  but  they  are  not  intended  to  limit  it 
thereto;  the  parts  are  by  weight: 

(1)  250  parts  of  beta-chloro-isobutyric  acid 
chloride  are  heated  in  a  round-bottomed  flask 

20  which  is  connected  with  a  distilling  tube  heated 
by  means  of  steam.  The  temperature  is  regu- 
lated so  that  it  does  not  exceed  100°  C.  in  the 
middle  of  the  tube  and  95°  C.  at  the  place  where 
the  distillate  passes  over.   The  methacrylic  acid 

25  chloride  formed  is  condensed  by  a  cooler  and 
separated  from  the  hydrogen  chloride.  Since 
after  a  heating  of  SVz  hours  the  evolution  of  hy- 
drogen chloride  slows  down,  the  operation  is 
stopped  at  this  point.   The  distillate  amounts  to 

30  74.5  parts  and,  when  rectified  under  reduced 
pressure,  passes  over  almost  entirely  at  42°  C. 
under  a  pressure  of  50  mm.  The  unchanged  beta- 
chloro-isobutyric  acid  chloride — i.  e.  132  parts — 
is  distilled  under  a  pressure  of  50  mm  so  that 

35  92%  are  recovered  which  may  be  used  for  a  nev/ 
batch. 

(2)  It  is  worked  as  indicated  in  example  1  but 
with  addition  of  2.5  parts  of  activated  carbon 
(phosphoric  acid  peat  charcoal).   The  evolution 

40  of  hydrogen  chloride  sets  in  more  vividly  and 
already  at  lower  temperatures  than  without  the 
addition  of  the  catalyzer.  After  6  hours,  113.5 
parts  of  methacrylic  acid  chloride  have  dis- 
tilled and  the  evolution  of  hydrogen  chloride  has 
slowed  down.  The  residue  amounts  to  85  parts, 
of  which  75  parts  are  recovered  by  distillation 
under  reduced  pressure  as  unchanged  beta-chloro 
isobutyric  acid  chloride. 

(3)  Crystallized  magnesium  chloride. 
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MgCl2.6H20 


is  for  the  most  part  dehydrated  by  heating  and 
2.5  parts  of  the  resultant  chloride  containing 

■'••"^  magnesium  oxide  as  used  as  catalyzer  in  a 
batch  as  described  in  example  1.  In  the  course  of 
6  hours,  117  grams  of  distillate  are  obtained  and 
74  parts  remain  as  residue.  Anhydrous  molten 
magnesium   chloride  works   essentially  slower 

fiO  than  the  chloride  containing  magnesium  oxide, 
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whereas  magnesium  chloride  alone  gives  rise  to 
losses  by  resiniflcatlon  of  part  of  the  residue. 

(4)  It  is  proceeded  as  indicated  in  example  1 
but  with  addition  of  1%  of  copper  phosphate. 
After  9  hours'  heating,  96  parts  of  methacrylic  5 
acid  chloride  are  obtained  as  well  as  90.5  parts  of 
residue  from  which  80%  of  the  parent  material 
may  be  recovered. 

(5)  Phosphorus  pentoxide  as  catalyzer  gives 
rise  to  an  early  evolution  of  hydrogen  chloride  10 
but  also  to  a  carbonization  of  part  of  the  residue. 
The  disadvantageous  secondary  effect  of  the 
otherwise  active  catalyzer  can  be  avoided  for  the 


most  part  by  performing  the  splitting  ofE  of  the 
hydrogen  chloride  under  reduced  pressure.  Un- 
der a  pressure  of  200  mm  117.5  parts  of  the  dis- 
tillate pass  over  at  a  temperature  of  60°  C.-70°  C. 
The  residue,  90.5  parts,  is  carbonized  only  to  a 
small  extent  so  that  85%  thereof  may  be  recov- 
ered and  used  again  as  parent  material.  Since 
the  crude  methacrylic  acid  chloride  contains  still 
a  small  quantity  of  carried-over  beta-chloro- 
isobutyric  acid  chloride,  it  is  advantageously  sub- 
jected to  a  rectification  under  reduced  pressure. 

WALTER  SCHMIDT. 
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The  creation  of  an  extremely  fine  film,  from  a 
fluid,  is  obtainable  by  pressure  and  by  flowing 
tlirougli  a  passageway  having  a  cross  section 
equivalent  in  thickness  to  the  fineness  of  the  film. 
Such  a  realization  necessitates  high  pressures  and  5 
consequently  involves  fluid-tight  devices  which, 
in  practice,  are  difficult  to  construct. 

The  present  invention  relates  to  a  process  for 
placing  in  colloidal  suspension  a  fluid — or  prod- 
ucts in  powder  form — and  to  the  apparatus  by  10 
means  of  wliich  an  extremely  fine  film — or  a 
vapour — can  be  created  without  it  being  neces- 
sary to  use  complicated  fluid-tight  devices  of  lim- 
ited duration. 

In  accordance  with  the  invention,  the  film — or  i'^ 
the  vapour — is  created  by  the  use  of  centrifugal 
force  which  by  the  adherent  sticking  of  the  fluid 
used  (or  of  the  powder)  on  the  rotary  member, 
converts  said  fluid — or  said  powder — into  a  film — 
or  into  a  vapour;  the  film  or  the  vapour  following  20 
a  path  having  a  suitable  curve  so  as  to  issue  tan- 
gentially  (horizontal  sheets) . 

The  ultra-dispersion  produced,  the  particles  of 
which  are  subjected  to  "Brownian"  motion,  de- 
pends on  the  superficial  exciting  effect  of  centrif-  23 
ugal  force  and  the  thinning  of  the  film  in  forma- 
tion on  the  rotary  member  produces,  during  the 
rotation,  the  desired  superficial  increase  of  the 
film. 

The  exciting  can  be  increased  by  circulation  of 
air  or  other  gas  and  by  heat  exchange. 

The  apparatus  provided  for  the  production  of 
said  film  is  essentially  characterised  by  the  fact 
that  it  comprises  a  rotary  receiver  arranged  in 
such  a  maimer  that  the  fluid — or  the  powder — to  "'^ 
be  treated  falls  therein  by  gravity  or  is  projected 
therein. 

In  said  apparatus  the  evaporation  of  the  fluid 
resulting  from  centrifugal  force  due  to  the  action 
of  the  rotary  receiver  is  advantageously  excited 
by  means  of  any  siUtably  directed  current,  the 
profile  of  the  rotary  receiver  and  the  walls  of 
the  enclosure  in  which  said  rotary  receiver  is 
contained  being  taken  into  consideration.  45 

The  non  reduced  droplets  or  particles  strike 
against  a  fixed  surface  of  the  apparatus  and  are 
recovered  to  be  utilised  over  again. 

The  fluid — or  the  powder — to  be  treated,  can 
fall  from  a  reservoir  on  the  rotating  receiver,  50 
either  approximately  at  the  centre  of  the  latter 
so  as  to  start  from  a  practically  null  speed  and 
to  acquire  a  uniformly  accelerated  peripheral 
speed;  or,  on  any  practically  utillsable  generatrix 
Of  said  receiver,  in  which  case  the  impact  pro-  65 


duced  can  be  used  without  moreover  modifying 
the  general  operation  of  the  apparatus. 

The  placing  in  suspension  in  the  atmosphere 
of  various  products  necessitates,  in  accordance 
with  this  process  and  with  the  apparatus  allowing 
it  to  be  carried  into  practice,  only  very  small 
quantities  of  said  products,  comparatively  to  the 
known  atomization  process.  Furthermore,  the 
extremely  divided  products  have  a  much  greater 
activity  than  when  they  are  in  vapour  form. 

The  scope  of  application  of  the  invention  is 
very  wide  since  in  practice  it  can  extend  from  a 
private  room  or  a  hospital  ward  for  obtaining  in 
such  enclosures  air  which  is  chemically  and  bac- 
teriologically  pure,  up  to  the  creation  of  smoke 
allowing  for  instance  to  camouflage  warships. 

This  scope  includes  among  others  the  creation 
of  widespread  protection  zones  against  attacks  by 
asphyxiating  gases  or  bacteriological  war,  the 
same  results  being  obtained  on  a  smaller  scale  in 
private  or  public  shelters. 

The  invention  will  moreover  be  better  under- 
stood by  referring  to  the  accompanying  drawing 
by  way  of  example  and  in  which : 

Fig.  1  illustrates  in  vertical  axial  section  an  ap- 
paratus according  to  the  invention. 

Fig.  2  is  a  view  similar  to  Pig.  1  of  a  first  con- 
structional modification. 

Fig.  3  is  a  view  similar  to  Fig.  1  of  a  second 
constructional  modification. 

Pig.  4  is  a  diagrammatic  view  of  a  device  of 
high  output. 

Fig.  5  shows  a  rotary  receiver  combined  with 
a  complementary  blowing  device. 

Fig.  6  shows  a  rotary  receiver  with  stages. 

In  the  embodiment  of  the  apparatus  accord- 
ing to  Pig.  1,  a  base  1  is  shaped  so  as  to  carry  the 
body  2  of  the  apparatus  and  to  support  a  pro- 
peller 3  the  driving  shaft  4  of  which  is  axially 
and  upwardly  extended  within  the  body  2  of  the 
apparatus. 

On  the  projecting  end  of  the  driving  shaft  4 
is  secured,  by  any  suitable  means,  the  receiver  5 
which,  in  this  case,  has  a  conical  shape. 

A  partition  6  also  secured  on  the  base  I  is  so 
shaped  as  to  create,  below  the  disc  5,  an  armular 
enclosure  T  for  the  recovery  of  the  non  reduced 
fluid.  A  cock  8  is  arranged  at  the  lower  part 
of  the  enclosure  7  for  extracting,  in  view  of  its 
re-utilisation,  the  non  reduced  fluid. 

The  annular  space  9  left  available  between  the 
disc  5  and  the  partition  6  is  used  for  housing  the 
blowing  device  10. 

According  to  the  form  of  construction  chosen, 
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the  vanes  of  the  blowing  device  19  are  directly 
secured  on  the  back  of  the  working  disc  5. 

At  the  upper  part  of  the  body  2  of  the  appara- 
tus is  secured  a  ring  1 1  reinforcing  said  body 
when  the  latter  is  made  of  sheet  metal  and  com- 
prising an  internal  screw  thread  12  intended  to 
receive  a  second  screw  threaded  ring  13  carrying 
a  reservoir  1 4  of  cylindrical  shape  containing  the 
liquid  15  to  be  treated. 

The  bottom  of  the  reservoir  14  is  of  conical 
shape,  at  IS,  terminating  in  a  portion  (7  of  re- 
duced diameter  carrying  a  nozzle  18  having  a 
calibrated  hols  (9  for  the  passage  of  the  liquid 
15  issuing  from  the  reservoir  (4. 

The  screw  threa^ded  ring  13  is  so  constructed 
as  to  provide,  at  the  centre,  a  vertical  hub  20 
internally  threaded  for  receiving  an  operating 
hand-wheel  2  9  comprising  a  screw  threaded 
£ieeve  22.  The  hand-wheel  2(  carries  a  rod  23 
the  lower  end  of  Vv'hich  is  provided  v^jiih  a  conical 
closing  valve  24.  The  fluid-tightness  of  the  coni- 
cal valve  on  the  cone  15  of  the  reservoir  )4  is 
reinforced  by  a  washer  made  of  .'suitable  material 
25  secured  on  said  valve  24. 

Above  the  recovery  enclosure  7  is  arranged  a 
reducing  enclosure  2S  limited  by  the  disc  5,  the 
inner  surface  of  the  body  2  approximately  lo- 
cated at  the  level  of  the  disc  5  and  a  tubular 
conical  partition  27  secured  within  the  body  2; 
the  apex  of  the  truncated  cone  27  being  directed 
towards  the  lower  part  of  the  apparatus. 

Directly  above  the  upper  level  of  the  cone  27. 
openings  28  are  perforated  in  the  body  2  and 
extend  practically  up  to  the  edge  of  the  annular 
reinforcing  ring  1 1 .  Said  openings  through 
which  the  ultra-dispersions  produced  in  the  form 
of  a  film  can  issue  from  the  apparatus  are  pro- 
vided with  suitable  cloth  filters  29  intended  to 
protect  the  internal  mechanism  from  external 
agents. 

The  screw  threaded  ring  13  is  provided  with 
wings  30  facilitating  the  screwing  of  the  reser- 
voir 14  for  the  liquid  to  be  treated,  in  the  appa- 
ratus. 

A  cover  31  is  placed  on  the  ring  13  so  as  to 
ensure  a  sufficient  fluid-tightness  so  that  no  leak- 
age to  the  atmosphere  is  possible. 

The  disc  5  has  series  of  perforations  32  for  the 
passage  of  the  air  delivered  by  the  blowing  de- 
vice 10. 

The  blowing  device  10  creates,  within  the  en- 
closures 7  and  26,  a  pressure  which,  during  the 
operation  of  the  apparatus,  that  is  to  say  when 
the  closing  valve  24  is  open,  acts  in  antagonism 
to  the  emptying  of  the  reservoir  14;  it  is  there- 
fore necessary  that  the  latter  should  comprise  a 
means  for  balancing  the  pressures  since  the  res- 
ervoir is  closed  to  the  atmosphere  by  the  cover  31. 

This  balancing  is  obtained  by  arranging  with- 
in the  reservoir  14  a  pipe  33  which,  leading  from 
the  bottom  of  the  reservoir,  rises  up  to  a  level 
higher  than  that  of  the  liquid,  thus  putting  the 
empty  space  located  above  the  liquid  15  in  a 
state  of  suitable  equilibrium  allowing  the  empty- 
ing of  the  liquid  to  be  treated  through  the  cali- 
brated orifice  19. 

According  to  tliis  embodiment  the  centre  of 
the  calibrated  orifice  1 9  through  which  the  liquid 
issues  from  the  reservoir  to  fall  on  the  disc  5  is 
located  on  the  axis  of  the  apparatus  which  is 
mingled  with  the  axis  of  rotation  of  the  disc  5. 

The  disc  5  presents,  at  the  centre,  a  tubular 
housing  34  intended  to  receive  a  cylindrical  block 
35  on  the  upper  face  of  which  is  milled  a  cup  3G 
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for  the  reception  of  the  liquid  to  be  treated  fall- 
ing from  the  reservoir  14. 

.For  using  the  apparatus  described — the  reser- 
voir 14  being  previously  filled  with  liquid  to  be 
treated  up  to  a  level  which  does  not  reach  to  the 
top  of  pipe  33 — the  cover  31  is  removed  and  the 
valve  24  is  slightly  lifted  from  its  seat,  located  on 
the  conical  part  13  of  reservoir  14,  by  causing  the 
hand-wheel  2 1  to  rotate  in  the  required  direction, 
the  propeller  3  is  simultaneously  set  in  action, 
and,  through  its  driving  shaft  4,  rotatively  drives 
the  working  disc  5. 

The  liquid  to  be  treated  which,  after  having 
passed  about  the  valve  24  issues  from  the  reser- 
voir 14,  through  the  calibrated  orifice  19,  falls  in 
the  cup  33  of  the  rotating  disc  5,  in  a  zone  from 
which  the  liquid  starts  at  a  practically  null  speed 
and  acquires  on  the  disc  a  uniformly  accelerated 
speed.  The  extremely  thin  film  which  forms  fol- 
lows a  path  according  to  a  curve  of  the  second 
degree  to  escape  tangentially. 

As  the  ultra-dispersions  must  be  subjected  to 
"Brownian"  motion  and  must  depend  on  the  su- 
perficial exciting,  their  thinning  has  already  al- 
lowed an  increase  of  surface. 

The  blowing  device  1 0  being  synchronised  with 
the  rotation  of  disc  5,  the  air  stream  sent  by  said 
device  allows  of  obtaining  an  increase  of  the  ex- 
citing by  circulation  and  by  heat  exchange. 

The  ultra-dispersions  are  then  in  the  enclosure 
26  and  escape  from  the  apparatus  through  the 
openings  28,  after  having  passed  between  the  in- 
verted truncated  cone  27  and  the  reservoir  14. 

The  non  reduced  liquid  strikes,  in  the  form  of 
droplets,  the  inside  of  the  body  2  above  the  level 
of  disc  27  and  adheres  on  said  surface  of  the  body 

2  from  which  it  falls  into  the  recovery  enclo- 
sure 7. 

From  said  recovery  enclosure  7  the  non  reduced 
liquid  can  be  taken  up  again  through  the  cock  8 
to  be  subsequently  placed  again  in  the  reservoir 
14. 

In  the  embodiment  illustrated  in  Fig.  2,  the  re- 
ceiver 5  has  the  shape  of  a  tumbler  the  bottom 
40  of  which  has,  in  its  centre,  a  cavity  41  equiva- 
lent to  the  milled  cup  33  of  Fig.  1. 

The  tumbler  5  extends  below  the  bottom  4  to 
be  secured  at  49  on  the  driving  shaft  4  of  the 
propeller  3  which,  as  in  Fig.  1,  is  supported  by  the 
base  I. 

The  blowing  device  13  which  is  carried  by  the 
lower  part  of  tumbler  5  is  housed  in  the  cylindri- 
cal part  42  of  a  sheet  metal  hoop  43  of  frustum 
shape  which  diverges  downwardly  from  the  cylin- 
drical part. 

This  hoop  43  arranged  within  the  body  2  al- 
lows of  obtaining  the  recovery  enclosure  7,  as  in 
Fig  1. 

The  part  of  the  tumbler  5  which  is  above  the 
level  of  the  blowing  device  10  has  outlet  openings 
44  for  the  ultra-dispersions,  a  fine  mesh  system 
being  arranged  inside  said  tumbler. 

A  fluid-tight  inspection  hole  45  mounted  at  a 
suitable  level  on  the  body  2  allows  the  inside  of 
the  apparatus  to  be  seen. 

The  propeller  3  being  protected  by  a  casing  46, 
circular  openings  47  and  43  are  provided,  re- 
spectively in  the  base  I  and  in  the  upper  central 
part  of  the  casing  46,  so  that  the  air  draught  from 
the  blowing  device  1 0  passes  around  the  propeller 

3  for  ensuring  the  cooling  thereof. 

All  the  other  parts  of  the  apparatus  fulfill  the 
same  functions  as  in  the  embodiment  according 
to  Fig.  1,  the  ultra-dispersions  being  compelled 
to  follow  a  slightly  different  path  to  issue  from 
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the  apparatus;  the  outlet  finally  taking  place 
through  openings  ftl"  protected  by  networks  of 
meshes  48'^. 

The  operation  takes  place  in  an  absolutely 
identical  manner  as  that  described  with  reference 
to  the  apparatus  illustrated  in  Fig.  1. 

In  the  embodiment  illustrated  in  Fig.  3,  the 
receiver  5  has  the  shape  of  a  basin.  The  product 
to  be  treated  is  admitted  through  a  conduit  50  on 
which  is  provided  a  cock,  not  shown,  for  adjust- 
ing the  outflow. 

At  a  certain  distance  above  the  receiver  5  is 
arranged  a  conical  cap  52  the  apex  of  which  is 
directed  towards  the  receiver  and  which  is  sup- 
ported by  the  arms  56  of  a  ring  54  secured  on  the 
conduit  50. 

Tlie  operation  according  to  this  embodiment  is 
different  from  that  described  with  reference  to 
Figs.  1  and  2.  The  difference  results  from  the 
fact  that  the  film  which  escapes  tangentially  from 
the  receiver  5  strikes  against  the  perfectly  pol- 
ished inner  surface  of  a  ring  53  which  is  sup- 
ported by  means  of  arms  57  secured,  on  the  other 
hand,  within  the  body  2  of  the  apparatus. 

This  fixed  ring  53  completes,  with  a  gap,  the 
profile  of  the  receiver  5;  an  annular  space  53 
constituting  the  gap. 

The  horizontal  sheet  therefore  leaving  the  ro- 
tary receiver  5  tangentially,  strikes,  as  already 
indicated,  against  the  polished  internal  surface  of 
a  fixed  ring  53;  whereas  the  pressure  of  the  air 
draught  arising  from  the  blower  10  tlirough  the 
gap  55  completes  the  exciting  and  tends  to  di- 
rect the  ultra-dispersions  against  the  opposite 
surface  of  the  conical  cap  52  which  acts  as  a 
screen  facilitating  the  evacuation  of  the  ultra- 
dispersions,  to  the  exterior.  The  nonreduced 
liquid  passes  over  the  cap  52  which,  constitut- 
ing a  funnel,  brings  it  back  to  the  place  of  uti- 
lisation. 

The  more  the  surface  of  the  fixed  ring  53 
is  polished,  the  better  is  the  result  obtained  ow- 
ing to  the  fact  that  the  risks  of  adherence  are 
avoided. 

In  Fig.  4  has  been  shown,  more  or  less  diagram- 
matically,  the  essential  part  of  an  apparatus 
which  is  particularly  suitable  for  the  production 
of  ultra-dispersions — smoke — in  such  quantities 
that  they  allow  the  camouflage,  either  of  war- 
ships, or  of  land  positions. 

The  large  receiver  5  rotatively  driven  by  the 
shaft  4  of  a  suflBciently  powerful  propeller  3  has 
a  shape  resembling  that  of  a  flat  plate  and  the 
thickness  of  which  relatively  great  at  the  centre 
gradually  thins  towards  the  slightly  turned  up 
edges  of  the  periphery  so  as  to  reduce  as  much 
as  possible  the  i>eripheral  weight;  whereas  the 
material  to  be  treated — liquid  solution  or  pulver- 


ulent   product — is    emptied   on   said  receiver 
through  an  orifice  calibrated  or  not  at  a  rate, 
litres  per  hour,  relatively  important. 
In  Fig.  5  a  lotary  receiver  5  has  been  shown 

5  of  the  type  of  that  illustrated  in  Fig.  3.  Ac- 
cording t3  said  figure,  at  a  certain  distance  above 
the  receiver  5  is  arranged  a  disc  SO  having  ap- 
proximately the  same  profile  so  that  a  real  pump 
61  is  created  resulting  from  the  action  of  the 

10  blowing  device  illustrated  in  Figs.  1  to  3.  The 
function  of  said  pump  is  to  complete  the  forma- 
tion of  the  ultra-dispersions  and  to  facilitate 
their  evacuation  towards  the  atmosphere,  result 
which  can  be  combined  or  not  with  the  result 

].•>  described  relatively  to  the  polished  surface  of 
ring  53. 

In  Fig.  G  has  been  shov;n  a  rotary  receiver  ac- 
cording to  which  the  ultra -dispersions  are  creat- 
ed in  a  stepped  manner. 
20      At  a  certain  radius  more  or  less  remote  from 
the  centre  of  the  rotary  receiver  5  is  arranged 
a  first  flared  ring  65  of  relatively  small  height 
which  constitutes  a  first  stage  of  work.   The  ma- 
terial to  be  treated  falling  at  the  centre  of  the 
25  receiver  5  begins  to  thin  and  the  film  in  forma- 
tion escapes  tangentially  from  the  ring  65.  The 
thinning  accentuates  up  to  a  second  stage  66  of 
slightly  greater  height  and  so  on  according  to 
the  number  of  stages  provided  and  the  film  final- 
go  ly  leaves  the  rotary  plate  5  as  in  the  preceding 
examples. 

In  certain  cases  this  arrangement  allows  of 
increasing  the  limit  of  resilient  distortion  of  the 
film  in  formation. 

35  It  is  to  be  understood  that  the  embodiments 
illustrated  have  been  described  only  by  way  of 
explanatory  examples  and  not  in  a  lim.iting  sense, 
and  that  all  modifications  can  be  made  therein 
without  changing  the  nature  of  the  invention. 

40  Thus,  for  instance,  the  reducing  receiver  can 
have  any  shape  other  than  those  shown,  for  in- 
stance the  shape  might  extend  from  the  flat 
shape  to  the  various  concave  or  convex  shapes. 
The  working  stages,  instead  of  being  secured  in 

4  3  position  might  be  constituted  by  concentric  un- 
dulations of  the  receiver  itself.  The  blower 
might  be  of  any  known  type  and  arranged  in  any 
other  place  in  the  apparatus  and  even  outside  the 
latter.    The  air  draught  might  also  be  replaced 

50  by  any  injection  under  pressure  of  gas  or  of  va- 
pours. The  vanes  of  the  blowing  device  in- 
stead of  being  secured  on  the  receiver,  might  be 
constituted  by  alveoles  made  in  the  receiver  it- 
self.   The  dropping  zone  for  the  product  to  be 

5.3  reduced,  on  the  receiver  might  be  located  on  a 
radius  more  or  less  remote  from  the  axis  of  ro- 
tation. 
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This  Invention  is  directed  to  a  piston  for  inter- 
nal combustion  engines,  and  in  particular  to  a 
novel  elastic  heat  transmitting  and  sealing  fin 
construction  for  a  piston. 

This  application  is  a  continuation-in-part  of 
my  application  for  Piston,  S.  N."  290,458,  filed 
August  16,  1939. 

Pistons  for  internal  combustion  engines  must 
fit  the  cylinder  walls  very  closely  in  order  to  con- 
serve power  by  preventing  gas  escapage  from  the  ki 
combustion  chamber,  to  prevent  the  passage  of 
lubricating  oil  into  the  combustion  chamber,  and 
to  ensure  silent  and  low  friction  operation  of  the 
piston  within  the  cylinder.  High  speed  engines 
develop  considerable  heat  and  pressiire  upon  the  15 
piston,  which  cause  thermal  expansion  and  dis- 
tortion of  the  piston  so  that  the  close  fit  of  the 
piston  with  the  cylinder  wall  is  lost,  and  a  loss  of 
power  results.  In  aggravated  cases  injury  to  the 
piston  and  cylinder  can  occur  by  reason  of  in-  '^^) 
creased  friction  resulting  from  piston  expansion, 
which  may  cause  the  piston  to  seize  or  stick  in 
the  cylinder. 

In  order  to  prevent  harmful  results,  known  pis- 
tons are  formed  with  two  or  more  vertically  ex-  25 
tending  slots  cut  entirely  through  the  skirt  of  the 
piston  to  create  a  plurality  of  segments  depend- 
ing below  the  piston  head.   Thermal  expansion 
of  the  piston  is  taken  care  of  by  the  elasticity  of 
these  segments.   However,  as  the  piston  head  30 
and  the  piston  skirt  are  subjected  to  different 
thermal  expansions,  and  to  different  mechanical 
pressures,  this  construction  does  not  give  a  satis- 
factory balance  between  the  piston  head  and 
skirt  Insofar  as  the  elasticity  of  the  skirt  required  35 
to  make  a  close  fit  with  the  cylinder  wall,  and  the 
expansion  necessary  under  heating,  is  concerned, 
and  trouble  in  the  use  of  the  piston  results. 

Furthermore,  in  order  to  prevent  the  piston 
from  tipping  in  the  cylinder,  prior  art  pistons  are  40 
made  with  lengths  greater  than  their  diameters, 
and  these  proportions  accordingly  create  pistons 
of  rather  large  size,  weight  and  frictional  con- 
tact with  the  cylinder  walls. 

An  object  of  this  invention  is  to  produce  a  pis-  45 
ton  in  which  the  piston  head  and  skirt  are  main- 
tained in  constant  thermal  and  mechanical  bal- 
ance. 

Another  object  of  the  invention  is  to  construct 
a  piston  having  elastic  means  determined  with  50 
respect  to  the  thermal  expansion  of  the  piston. 

Another  object  of  the  invention  is  to  produce  a 
piston  in  which  the  skirt  not  only  dissipates  its 
own  heat,  but  also  heat  developed  in  the  piston 
head.  65 


Another  object  of  the  invention  is  to  produce 
a  piston  having  a  skirt  which  has  very  little  fric- 
tional contact  with  the  cylinder  wall. 

Another  object  of  the  invention  is  to  produce  a 
piston  having  elastic  means  on  the  skirt  thereof 
which  takes  care  of  thermal  expansion  and  me- 
chanical distortion  of  the  piston  as  well  as  pro- 
vides means  to  prevent  lubricating  oil  from  en- 
tering into  the  combustion  chamber  of  the  cyl- 
inder. 

Another  object  of  the  invention  is  to  produce 
a  piston  having  a  length  substantially  equal  to  or 
less  than  the  diameter  of  the  piston,  and  which 
satisfactorily  conducts  heat  to  the  cylinder  walls 
while  maintaining  a  tight  oil  seal  and  low  fric- 
tional contact  there  against. 

Generally  these  objects  of  the  invention  are  ob- 
tained by  cutting  into  substantially  the  entire 
surface  of  the  skirt  of  the  piston  a  pluiality  of 
circumferential  grooves,  or  a  single  or  multiple 
threaded  groove.  The  grooves  are  inclined  in- 
wardly toward  the  piston  head,  and  form  coni- 
cally  surfaced  or  bell-shaped  fins  from  the  ma- 
terial of  the  piston  left  therebetween.  Usually 
the  skirt  is  integral  with  the  piston  head  and 
therefore  heac  conducted  from  the  piston  head 
is  dissipated  through  the  fins,  which  thus  act  in 
the  nature  of  cooling  fins.  The  ends  of  the  fins 
bear  upon  the  cylinder  wall  with  a  less  bearing 
area,  and  consequently  less  friction,  than  an  un- 
cut skirt.  The  relative  elasticity  of  the  fins  al- 
lows for  expansion  and  distortion  of  the  piston, 
while  maintaining  a  tight  fit  between  the  piston 
and  the  cylinder  wall.  Furthermore,  the  fins  in 
combination  with  the  grooves  take  the  place  of 
the  conventional  piston  rings. 

As  substantially  the  entire  peripheral  surface 
of  the  piston  is  tightly  and  resiliently  supported 
against  the  cylinder  wall,  the  piston  can  be  given 
a  length  equal  or  less  than  its  diameter  without 
the  danger  of  its  tipping  in  the  cylinder. 

The  means  by  which  the  objects  of  the  inven- 
tion are  obtained  are  fully  described  in  combina- 
tion with  the  accompanying  drawings,  in  which: 

Fig.  1  is  a  cross-sectional  view  of  a  cylinder 
with  a  piston  constructed  according  to  this  inven- 
tion therein; 

Fig.  2  is  a  cross-sectional  view  of  a  portion  of  a 
piston  showing  the  formation  of  fins  between  cir- 
cumferentially  cut  grooves  in  the  piston; 

Fig.  3  is  a  similar  view  of  Fig.  2  turned  90°; 

Fig.  4  is  a  view  similar  to  Fig.  2,  but  showing 
a  modified  form  in  which  the  fin  forming  grooves 
are  limited  to  the  piston  skirt;  and 
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Fig.  5  is  a  side  view  of  a  part  of  a  piston  show- 
ing the  grooves  cut  in  the  form  of  threads. 

In  Fig.  1  piston  2  is  shown  in  a  cylinder  3.  Be- 
cause of  the  novel  construction  of  piston  2,  this 
piston  has  a  length  I  substantially  equal  to  or  less 
than  its  diameter  d,  without  danger  of  the  piston 
tipping  in  the  cylinder.  The  construction  of  the 
piston  which  makes  this  possible  is  more  fully 
shown  in  Figs.  2  to  5,  inclusive. 

Piston  2  in  Figs.  2  and  3  is  composed  of  a  pis- 
ton head  4,  an  integral  depending  skirt  6,  and  in- 
ternal reinforcing  flanges  8,  through  which  ex- 
tends bore  10  which  is  adapted  to  receive  the 
conventional  wrist  pin. 

Annular  grooves  12  are  cut  in  the  outer  pe- 
riphery of  head  4  and  skirt  6.  As  shown,  these 
grooves  cover  substantially  the  entire  peripheral 
surface  of  the  piston  and  are  inclined  upwardly 
with  respect  to  the  vertical  axis  of  the  piston. 
Between  adjacent  grooves  12  are  formed  fins  14 
which,  because  of  the  inclination  thereof,  have 
conical  upper  and  lower  surfaces.  Ends  16  of 
fins  14  are  the  original  piston  surface  and  are 
adapted  to  bear  upon  the  cylinder  wall. 

Fins  14  are  sufficiently  thin  so  that  tliey  are 
relatively  elastic  as  compared  with  the  remainder 
of  the  piston.  Substantially  the  entire  peripheral 
surface  thus  comprises  a  uniformly  elastic  por- 
tion integrally  attached  to  the  main  body  of  the 
piston.  Piston  2,  of  course,  expands  radially  upon 
being  heated.  As  the  fins  are  inclined  with  re- 
spect to  the  vertical  axis  of  the  piston,  and  form 
an  acute  angle  therewith,  they  will  bend  when 
pressed  against  the  cylinder  wall  and  thus  ob- 
tain the  full  effect  of  their  elasticity.  The  pos- 
sibility of  the  piston  freezing  or  jamming  against 
the  cylinder  wall  is  thus  considerably  lessened. 
Heat  generated  in  the  piston  head  is  conducted 
to  the  fins  and  is  dissipated  therefrom  by  the 
ends  16  which  bear  against  the  cylinder  wall. 
The  size  of  the  fins  is  thus  determined  by  the 
degree  of  elasticity  and  the  radiating  surface  re- 
quired in  the  operation  of  any  particular  engine 
it  being  noted  that  because  the  entire  surface 
of  the  piston  is  covered  by  fins,  a  large  surface 
area  of  the  piston  constitutes  a  heating  conduct- 
ing surface  for  transmitting  heat  to  the  cylin- 
der wall.   As  ends  16  fit  tightly  against  the  cyl- 


inder wall  when  expanded  under  the  heat  of 
working  conditions,  the  fins  and  grooves  are  suf- 
ficient to  function  as  a  packing  and  the  conven- 
tional piston  rings  can  be  omitted  from  the  pis- 

5  ton.  Moreover,  ends  16  represent  a  substantial 
reduction  in  the  bearing  area  of  piston  2  against 
a  cylinder  wall,  and  thus  the  piston  slides  with 
less  friction  against  the  wall.  As  the  piston  is 
fitted  when  cold  into  the  cylinder,  enough  play 

10  is  left  so  that  the  fins  when  expanded  under  heat 
will  bear  with  proper  sealing  force  against  the 
cylinder  wall. 

If,  however,  under  special  circumstances,  it  is 
desirable  to  use  piston  rings,  they  can  be  pro- 

15  vided  at  any  part  of  the  piston  body  without 
interfering  with  the  advantageous  construction 
of  this  invention.  For  example,  in  Fig.  4,  grooves 
18  are  formed  in  the  head  4  of  piston  2,  for  the 
reception  of  the  conventional  fire  rings  or  piston 

20  rings.  In  the  skirt  6  of  piston  2,  fins  14  are 
formed  as  shown  in  Fig.  2. 

In  Fig.  5,  a  modified  manner  of  forming  the 
fins  is  shown.  Grooves  22  are  cut  around  the 
outside  surface  of  the  piston  in  the  form  of  a 

25  single  or  a  multiple  thread.  Spiral  fins  24  are 
thus  formed  between  adjacent  grooves. 

The  upper  ends  of  the  grooves  are  closed  at  26 
in  order  to  seal  them  from  the  combustion  cham- 
ber.   As  in  Fig.  2,  grooves  22  are  inclined  with 

30  respect  to  the  vertical  axis  of  the  cylinder,  and 
fins  24  function  similar  to  fins  14. 

The  invention  has  advantages  over  prior  knoTS»i 
pistons  in  that  the  novel  fins  allow  the  pistons 
to  expand  through  their  elasticity  while  at  the 

35  same  time  maintaining  a  tight  sealing  fit  with 
the  cylinder  wall  and  dissipating  heat  conducted 
from  the  piston  head.  Because  the  fins  conduct 
considerable  heat  to  the  cylinder  wall,  and  at 
the  same  time  keep  the  piston  from  tipping  in 

40  the  cylinder,  the  piston  can  have  a  length  sub- 
stantially equal  to  or  less  than  the  diameter  of 
this  piston.  This  is  very  advantageous  in  engine 
construction,  particularly  in  aircraft  engines,  as 
the  pistons  can  be  made  lighter  and  operate  with 

45  less  friction  than  ordinary  pistons,  and  the  en- 
gine can  be  made  more  compact. 
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Most  accidents  suffered  by  aircraft  are  due  a 
stoppage,  for  some  reason  or  other,  of  the  en- 
gine. In  this  case  the  air  propeller  ceases  to 
drive  air  below  the  wings,  and  in  consequence 
thereof  the  airplane  loses  its  stability.  In  view 
of  the  fact  that  it  is  in  front,  where  the  engines 
are  situated,  that  the  greatest  load  is  placed,  the 
airplane  will  topple  into  a  vertical  position,  v;ith 
engines  downwards,  and  will  drop  with  a  uni- 
formly accelerated  speed.  In  view  of  the  fact 
that  in  this  direction  the  resistance  offered  by 
the  air  to  the  motion  of  the  airplane  is  small, 
the  airplane  will  drop  with  an  acceleration  nearly 
as  great  as  if  it  were  dropping  in  a  vacuum,  and 
therefore  the  passengers  will  not  have  sufficient 
time  to  save  their  lives  by  jumping  out  with  the 
aid  of  parachutes. 

The  invention  relates  to  a  parachute-equipped 
airplane  the  arrangement  being  such  that  as  the 
airplane  topples  into  the  vertical  position  either 
the  parachute  will  open  automatically,  or  by 
means  controlling  the  opening  of  the  parachute 
operated  by  the  pilot. 

The  invention  consists  substantially  in  that  a 
folded  up  parachute  covered  by  a  detachable 
sheath  is  provided  along  the  trunk  of  the  air- 
plane which  parachute,  as  soon  as  the  airplane 
assumes  the  vertical  position,  will  become  deflect- 
ed and,  following  this,  will  drop  from  the  frame. 

The  surface  of  resistance,  becoming  increased 
by  the  surface  of  the  opened  parachute  will  sub- 
stantially reduce  the  acceleration  of  the  fall  and 
will  thus  enable  the  passengers  to  jump  off  with 
the  aid  of  parachutes.  Moreover,  as  the  air- 
plane itself  also  will  reach  the  ground  at  a  much 
lower  speed,  the  airplane  itself  also  will  suffer 
substantially  less  damage  than  would  be  suffered 
by  an  airplane  dropping  by  free  fall. 

Whilst  an  airplane  having  a  weight  of  2000  kg 
will,  when  dropping  from  a  height  of  1000  metres, 
reach  the  ground  within  a  time  of  15  seconds  and 
at  a  speed  of  134  metres  per  second,  an  airplane 
having  the  same  weight,  but  equipped  with  a 
parachute  of  10  metres  diameter,  will  reach  the 
ground  in  iVz  minutes,  and  at  a  speed  of  only 
7-29  metres  per  second. 

The  accompanying  drawing  illustrates  an  em- 
bodiment shown  by  way  of  example,  of  the  in- 
vention: 

Fig.  1  is  a  side  elevation — partly  in  section — 
of  the  parachute-equipped  airplane,  the  para- 
chute being  shown  in  the  closed  and  in  the  part- 
ly opened  condition. 

Fig.  2  is  a  front  elevation  of  the  airplane  ac- 
cording to  Pig.  1,  during  its  fall. 


Fig.  3  is  a  vertical  cross-section  taken  along 
plane  A — Bof  Fig.  1. 

A  parachute  1  is  mounted  on  the  trunk  18  of 
the  airplane.    A  plurality  of  arcuate  sheets  2, 

5  situated  alongside  each  other  in  the  longitudinal 
direction,  and  forming  in  their  totality  the  sur- 
face of  a  small-angled  truncated  cone,  form  a 
sheath  around  the  trunk  18  of  the  airplane. 
These  sheets  are  fixed  on  the  trunk  18  in  such 

10  a  manner  that  their  front  edges  are  held  down 
by  a  ring  4  reinforced  by  the  arms  14,  whilst  the 
rear  edges  3  of  the  sheets  project  below  the  edge 
5  of  the  airplane  trunk,  owing  to  which  arrange- 
ment the  sheets  2  are  fixed  in  their  respective 

15  positions.  Below  the  sheets  2  there  are  arranged, 
between  the  longitudinals  6  of  the  airplane  (Fig. 
3),  a  number  of  parachute-opening  ribs  T,  e.  g. 
four  such  ribs) .  The  material  of  the  parachute 
(  is  placed  below  the  sheets  2  on  the  longitudi- 

20  nals  6  and  on  the  ribs  7.  The  ends,  projecting 
below  the  edge  5  of  the  trunk,  of  the  ribs  7  are 
connected  with  the  frame  of  the  airplane  by 
means  of  joints  19.  It  is  at  the  same  place  that 
the  upper  edge  of  the  parachute  I  also  is  fixed  to 

25  the  frame. 

In  the  interior  of  the  airplane  trunk  a  cylin- 
der 8  is  provided,  into  which  compressed  air  is 
made  to  flow  from  a  container,  not  shown, 
through  pipe  9  and  cock  10.    The  cock  10  is 

.".()  opened  by  the  arm  I  (  which  can  be  adjusted  by 
the  pilot  by  means  of  an  operating  rod.  In  the 
case  of  another  arrangement,  the  arm  1 1  carries 
a  weight  20  which  turns  the  arm  alwaj's  into  the 
vertical  direction.    Accordingly,  if  the  airplane 

.■?5  gets  into  the  vertical  position,  the  arm  1 1  will  be 
deflected  into  the  position  shown  in  dotted  lines 
on  Pig.  1  and  will  thus  open  the  cock  10.  The 
cylinder  8  contains  two  pistons.  The  piston  ■  1 2 
stands  in  connection,  through  the  piston-rod  13 

40  and  the  reinforcing  arms  14;  with  the  ring  4, 
whereas  the  piston  15  is  connected  through  the 
piston-rod  16  with  the  rib-lifting  rods  17  con- 
nected articulately  with  the  end  of  the  said  pis- 
ton-rod, the  said  rib-lifting  rods  being  fixed  ar- 

45  ticulately  to  the  ribs  7.  The  holding  cords  21 
sewn  to  the  lower  edge  of  the  parachute  are  tied 
below  the  ring  4  to  the  inner  frame  of  the  air- 
plane. 

The  parachute-equipped  airplane  operates  in 
50  the  following  manner: 

At  the  moment  when  the  airplane  topples  into 
the  vertical  position  and  begins  to  drop,  the  arm 
1 1  is  either  brought  into  the  vertical  position  by 
the  pilot,  or  turns  into  this  position  under  the 
55  action  of  a  weight,  and  opens  the  cock  10.  The 
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compressed  air  flowing  into  the  cylinder  8  drives 
the  pistons  12  and  15  into  the  positions  shown 
in  dotted  lines.  The  piston  12  displaces,  by 
means  of  the  rod  13,  the  ring  4,  whilst  the  piston 
15  lifts,  through  the  rod  16,  the  ribs  7  (shown 
in  dotted  lines  in  Fig.  1).  The  sheets  2,  having 
become  released  from  the  clamping  effect  of  the 
ring  9,  will  become  detached  and  drop  down.  In 


the  meantime  the  airplane  b^ins  to  sink  and 
the  air  current  of  growing  intensity  will  lift  the 
parachute  placed  on  the  ribs  7  (Fig.  2) ;  the  faU 
will,  in  consequence  of  the  large  surface  of  the 
5  parachute,  take  place  at  a  slow  rate,  so  that  the 
pilot  and  the  passengers  will  have  suflBcient  time 
for  jumping  out  with  the  aid  of  parachutes. 

IMRE  KERTESZ. 
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The  supply  of  fuel  to  pumping  devices  secur- 
ing the  flow  of  fuel  to  the  carbiirettor  of  air- 
plane motors  is  subject  to  a  number  of  difficulties 
which  are  particularly  encountered  at  high  alti- 
tude and  for  the  airplanes  in  which  the  tanks  are  5 
substantially  remote  from  the  motor. 

1.  Influence  of  high  altitude 

The  reduction  of  pressure  which  occurs  as  the 
airplane  is  ascending,  causes  the  progressive  ]o 
evolution  of  the  gases  dissolved  in  the  fuel  at  the 
level  of  the  ground.  The  said  gas  bubbles  accu- 
mulate in  the  higher  parts  of  the  conduits  con- 
necting the  tanks  to  the  header  feeding  the  motor 
and  cause  within  the  said  header  voids  produc- 
ing obstruction  effects  which  are  so  much  more 
substantial  that: 

The  loads  available  are  lower, 

The  conduits  connecting  the  tanks  to  the 
header  are  longer. 


2.  Influence  of  the  arrangement  of  the  tanks 


15 


20 


The  arrangements  of  the  tanks,  which  are 
now  placed  in  the  wings  for  aerodynamic  pur- 
poses, is  located  with  respect  to  the  header  in  03 
unfavourable  conditions  of  flow. 

In  fact,  the  difference  in  level  between  the 
header  and  the  tank  is  necessarily  very  low. 

Furthermore,  in  large  airplanes  the  conduit 
connecting  the  tank  to  the  header  is  rather  long.  30 
Thus  the  flow  of  liquid  takes  place  under  small 
load  and  high  resistance. 

At  the  ground  the  said  arrangements  are  able 
to  secure  the  normal  flow  of  the  fuel  until  the 
header. 

However,  in  flight,  two  phenomena  take  place: 
the  one  which  has  already  been  mentioned  in 
the  first  heading  increases  the  braking  effect  due 
to  the  length  of  the  conduit,  the  other  one,  re- 
sulting from  the  inertia  stresses  due  to  the  dis- 
placement of  the  airplane  and  which  can  in  some 
cases  be  higher  than  the  motive  load  and  com- 
pletely stop  the  flow. 

The  present  invention  has  for  its  object  to  ob- 
viate said  disadvantages  and  consists  in  impart-  45 
ing  to  the  fuel  flowing  out  from  the  tank  an  ad- 
ditional potential  energy  by  means  of  an  ex- 
ternal source  of  power,  without  increasing  the 
pressure  within  the  tank  and  without  obstruct- 
ing the  section  of  the  passage  of  the  fuel.  50 

Namely,  the  liquid  which  is  coming  out  from 
the  tank,  passes  into  a  pump,  which  is  preferably 
a  centrifugal  pump,  driven  by  a  turbine,  which 
is  for  instance  operated  by  a  displacement  of  the 
air  due  to  the  forward  motion  of  the  airplane,  55 
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preferably  by  the  displacement  of  the  air  within 
a  conduit  connecting  the  suction  side  to  the  pres- 
sure side  of  the  wing. 

By  way  of  example  the  accompanying  draw- 
ings show: 

Fig.  1  the  section  of  the  wing  of  an  airplane 
modified  according  to  an  embodiment  of  the  pres- 
ent invention. 

Figs.  2  to  4  three  examples  of  application  of  the 
said  embodiment. 

Fig.  5  a  view  of  a  fourth  embodiment. 

Fig.  6  a  section  of  the  turbine  of  said  fourth 
embodiment. 

In  all  of  said  figures  2  to  6,  the  liquid  which 
is  coming  out  from  the  tank  2  is  brought  by 
means  of  the  conduits  8  in  the  suction  chamber 
of  a  centrifugal  pump,  in  which  the  rotor  1  im- 
parts to  the  liquid  an  additional  potential  en- 
ergy and  forces  it  in  the  conduit  7,  which  sup- 
plies the  said  liquid  to  the  header  3  of  the  feed- 
ing pump  of  the  motor  not  shown. 

In  the  case  of  figiire  2,  the  rotor  1  is  carried 
by  a  shaft  \  0  which  is  at  its  opposite  end  rigidly 
connected  to  a  hollow  shaft  I  (  carrying  the  vanes 
5  of  a  turbine,  upon  which  is  acting  the  air  cur- 
rent formed  by  the  difference  in  the  pressures 
of  the  air  available  between  the  ends  of  the  con- 
duit 13  connecting  the  pressure  side  to  the  suc- 
tion side  of  the  wing  15  (figure  1).  The  conduit 
1 3  bears  upon  the  pressure  side  of  the  wing  on  a 
fiange  16  integral  with  the  tank  2  and  on  the 
suction  side  of  the  said  wing  by  means  of  a 
stuffing  box  17.  The  pump,  the  turbine,  the  ad- 
jacent conduits  and  the  various  pivots,  form  a 
unit  independent  from  the  tank  2.  The  air  pene- 
trating by  the  conduits  12,  is  directed  by  the 
distributor  6  upon  the  vanes  5  of  the  turbine  and 
escapes  by  the  apertures  1 4. 

In  order  to  avoid  the  tight  joints  which  would 
absorb  too  much  power,  the  casing  of  the  rotor 
of  the  pump  I  is  provided  with  a  balancing  shaft 
9  extending  to  a  head  which  is  higher  than  the 
head  which  the  fuel  can  reach  within  the  tank  I . 

In  the  case  of  figure  3,  the  vanes  5  of  the  tur- 
bine are  located  at  the  upper  end  of  the  shaft  10, 
thus  enabling  to  suppress  the  hollow  shaft  1 1 . 
The  same  references  number  show  in  figure  3 
and  in  figure  2  the  same  parts. 

In  the  case  of  figure  4,  the  vanes  5  of  the  tur- 
bine are,  as  in  the  case  of  figure  3  arranged  at 
the  top  of  the  shaft  10,  the  turbine  is  of  the 
peripheral  admission  type  instead  of  being  of  the 
axial  type,  thus  facilitating  its  construction.  In 
this  case,  the  air,  instead  of  passing  within  a 
single  conduit  13,  fiows  within  four  conduits  13', 
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arranged  symmetrically  in  pairs  about  the  shaft 
10  which  crosses  the  tank  2. 

In  the  case  of  figures  5  and  6,  the  rotor  I  is 
carried  by  a  shaft  1 0  ending  in  a  hollow  cylinder 
10',  provided  with  two  slits  (0".  Through  the  5 
said  slits  10"  is  extending  a  rod  II',  integral 
with  the  shaft  1 1  of  the  vane  turbine  5,  the  said 
shaft  M  penetrating  within  the  cylinder  lO'.  A 
spring  20,  arranged  within  the  cylinder  10',  pre- 


vents the  axial  displacements  of  the  shafts  1 0  id 
1 1 .  The  air  current,  generated  by  the  mo  .on 
of  the  airplane,  penetrates  by  the  funnel-shaped 
condmt  12,  flows  within  the  snail  21,  feeding  the 
distributor  6.  The  air  drives  the  blades  5  of  the 
turbine  and  flows  out  at  the  center  by  the  con- 
duit 14. 
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The  present  invention  relates  to  remote  con- 
trol systems  for  piping  networks  controlled  from 
a  central  operating  panel,  more  particularly  in- 
tended for  the  distribution  of  fluids  such  as  the 
fuel  or  lubricating  oil  on  airplanes.  .5 

The  constant  increase  in  the  dimensions  and 
power  of  aircraft  has  for  result,  among  others,  an 
increase  of  the  extent  and  complexity  of  the  pip- 
ing networks  connecting  the  tanks  to  the  engines. 
The  valves  controlling  said  network  are  often  nu-  10 
merous;  furthermore  their  direct  control  is  fre- 
quently impossible  or  difficult,  this  necessitating 
the  use  of  remote  control  devices.  Now,  mechan- 
ical remote  controls  of  a  certain  extent  are  costly 
and  difficult  to  establish;  they  are  frequently  stiff  15 
to  manipulate  and  doubtful  in  operation,  requir- 
ing constant  maintenance.  Moreover,  owing  to 
their  weight  and  to  their  cumbersomeness,  they 
must  have  a  minimum  of  length,  and  this  condi- 
tion prevents  the  centralizing  of  control  or  its  ap-  20 
propriate  grouping,  so  that  errors  and  accidents 
are  possible. 

Tlie  present  invention  concerns  a  remote  con- 
trol system  of  the  pneumatic  type,  for  valve  de- 
vices or  other  elements  of  a  fluid  distribution  net-  25 
work,  which  remedies  these  drawbacks. 

This  system  comprises,  according  to  one  fea- 
ture of  the  invention,  in  combination  with  a  plu- 
rality of  valves  or  other  members  to  be  actuated, 
which  are  pneumatically  controlled,  a  source  of  30 
compressed  air  or  other  fluid  under  pressure, 
pilot  valves,  preferably  of  the  push-button  type, 
in  communication  with  said  source  of  compressed 
air  and  with  said  pneumatically  operated  control 
valve  devices,  lamps  or  other  signalling  means  35 
capable  of  being  actuated  by  the  positions  of  said 
pneumatically  operated  control  valve  devices  and 
a  control  or  supervision  panel  on  which  are 
grouped  according  to  any  suitable  diagram  the 
pilot  valves  and  the  lamps  or  other  signalling  40 
means  corresponding  to  the  various  apparatus  to 
be  actuated. 

According  to  an  important  feature  of  the  in- 
vention the  control  valve  device  or  said  system, 
provided  for  any  liquid  or  gaseous  fluid,  and  ca-  45 
pable  of  being  controlled  from  a  distance  by 
means  of  impulsions  of  compressed  air  or  gas  or 
other  fluid,  is  characterized,  in  particular,  by  the 
fact  that  it  is  arranged  in  such  a  manner  that  the 
control  is  effected  by  means  of  a  single  pilot  pipe  60 
enabling  of  alternately  and  positively  obtaining 
the  opening  and  closing  operations. 

Another  feature  consists  in  the  fact  that  said 
pneumatically  operated  control  valve  device  is 
capable  of  being  actuated  in  the  desired  direction  65 


by  means  of  a  direct  hand  control,  independent  of 
the  compressed  air  control  and  which  can  eventu- 
ally be  used  as  emergency  control. 

According  to  a  further  feature,  the  valve  device 
comprises  electric  contacts,  indicating  on  a  panel 
by  suitable  means  (lamps  or  movable  signals), 
the  kind  of  operation  effected,  when  said  opera- 
tion is  effectively  accomplished. 

In  the  accompanying  drawings,  given  by  way 
of  example: 

Pig.  1  shows  the  diagrammatic  arrangement  of 
a  distributing  network  according  to  the  inven- 
tion. 

Figs.  2  and  3  illustrate  in  vertical  section  an 
embodiment  of  the  remote  controlled  valve  de- 
vice. 

Fig.  4  is  a  plan  view  thereof. 

Pigs.  5  and  6  refer  to  a  modification. 

Figs.  7  and  8  illustrate  the  hand  control. 

In  Fig.  1,  reference  91  and  92  designate  fuel 
tanks  respectively  provided  with  stop  valves  73 
and  T4  and  capable  of  communicating  either  with 
the  feeding  pumps  75  and  76,  through  the  piping 
77,  or  with  other  tanks  or  other  distributing 
members  through  the  intercommunicating  pipe 
78  which  can  be  stopped  by  the  valve  device  79. 
Two  valve  devices  80  and  81  respectively  control 
the  output  of  the  pumps  75  and  76  through  the 
piping  82.  It  will  be  assumed  that  the  remote 
control  valve  devices  73,  74,  79,  80  and  81  are 
pneumatically  controlled;  their  more  detailed  de- 
scription is  given  hereinafter. 

On  a  control  and  supervision  panel  83  is  repro- 
duced the  general  diagram  of  the  piping  networks 
in  which  the  valve  devices  and  other  members  to 
be  controlled  are  represented  by  lamps  103,  (04, 
109,  110,  III  respectively  corresponding  to  the 
valve  devices  73,  74,  79,  80  and  81. 

A  compressed  air  container  89  or  other  source 
of  fluid  under  pressure  is  connected  to  pilot 
valves  preferably  of  the  push-button  type  203, 
204,  209,  210,  211  arranged  on  the  panel  83  and 
said  pilot  valves  are  connected  by  distinct  pilot 
tubes  303,  304,  309,  310,  31 1,  to  each  of  the  pneu- 
matic valve  devices  or  corresponding  remote  con- 
trol apparatus  73,  74,  79,  80,  81  respectively.  The 
lamps  103,  104,  IC9,  110,  III  are  moreover  con- 
nected by  electric  signalling  circuits  403,  404,  409, 
410,  411,  to  contacts  provided  on  the  pneumatic 
valve  devices,  as  will  be  shown  later  on. 

Each  of  the  remote  control  pnevunatic  valve 
devices  is  designed  as  illustrated  in  Pigs.  2  to  6. 
As  shown  in  Pig.  2,  it  comprises  a  body  I  carry- 
ing the  inlet  opening  2  and  the  outlet  opening  3 
for  the  fluid  to  be  controlled.   These  two  open- 
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Ings  are  separated  by  a  partition  4  in  which  Is 
housed  a  member  5  forming  a  seat  for  a  movable 
valve  element  and  preferably  consisting  of  a  ring 
of  plastic  material.  On  the  valve  seat  bears  a 
movable  valve  element  6  subjected  to  the  action  5 
of  the  spring  7  vi^hich  tends  to  close  the  valve  by 
taking  a  bearing  on  the  plug  8,  which  closes  the 
lower  part  of  the  body  I  of  the  valve  device. 

On  this  valve  body  I  is  mounted  by  means  of 
four  studs  9,  shown  in  Fig.  4,  the  cover  10  of  the  10 
valve  device,  in  which  is  housed  the  mechanism 
pneumatically  controlling  the  movable  valve  ele- 
ment. This  mechanism  comprises  a  hollow  pis- 
ton II  freely  sliding  in  the  cover  10.  A  fluid- 
tight  leather  washer  12  is  clamped  about  said  1.5 
piston  by  a  ring  1 3  screwed  in  the  cover. 

On  the  piston  1 1  is  secured  at  the  upper  part, 
a  coaxial  tubiilar  member  14  terminated  by  a 
bottom  15  comprising  a  rod  16  on  which  is 
mounted  by  means  of  the  spindle  17  a  member  20 
18  of  spherical  shape  and  carrying  the  movable 
valve  element  6. 

At  its  upper  part,  the  piston  1 1  is  moreover 
connected  in  a  fluid-tight  manner  to  the  end 
of  an  elastic  bellov/s  19  the  other  end  of  which  25 
is  tightly  connected  to  a  cup  20  secured  to  a 
socket  21  centered  in  the  body  I  of  the  valve 
device  and  held  in  position  by  clamping  the  studs 
assembling  the  cover  and  the  valve  body.  Said 
socket  2 1  serves  as  abutment  for  the  piston  1 1  30 
and  limits  its  downward  displacement.  It  com- 
prises a  ring  22  in  which  are  provided  openings 
allowing  atmospheric  pressure  to  reach  the  out- 
side of  the  bellows  1 9. 

The  member  15  is  connected  on  the  one  hand.  35 
to  the  movable  valve  element  6  and  on  the  other 
hand  to  a  plunger  23,  for  instance  through  the 
medium  of  the  tapered  base  24  and  the  pins  25. 
The  plunger  23  slides  vertically  in  a  cylindrical 
guiding  socket  26  provided  in  the  cover  10  of  40 
the  valve  device,  and  terminates  at  the  upper 
part  by  a  hand  operating  knob  27.  On  a  por- 
tion of  its  height  from  the  base  24,  the  plunger 
contains  a  transverse  slot  28. 

In  this  slot  is  mounted  a  pawl  29  pivoted  on  a  45 
pin  30  and  pushed  by  a  spring  31.  When  the 
plunger  23  moves  downwardly,  the  pawl  engages 
one  of  the  teeth  of  a  ratchet  wheel  32  which 
is  journalled  on  a  fixed  spindle  33  fixed  in  the 
guiding  socket  26  of  the  cover  1 0  and  which  passes  50 
in  two  longitudinal  stud-holes  34  (see  Fig.  4) 
provided  in  the  plunger  23.  The  ratchet  wheel  32 
carries  in  its  rotation  a  cam  element  35  loosely 
mounted  on  the  spindle  33,  and  maintained  in  its 
successive  angular  positions  by  the  spring  36.  55 
According  to  said  successive  positions,  the  cam 
element  presents  either  a  notch,  or  a  projection 
opposite  the  member  37  fixed  on  the  base  24 
and  forms  an  abutment  at  different  levels  for 
said  member  37.  60 

The  cover  10  moreover  comprises  an  opening 
38  through  which  is  admitted  the  operating  fluid 
under  pressure  used  for  the  control.  It  comprises 
on  the  other  hand,  in  a  boss  39,  an  opening  40 
obturated  by  a  partition  made  of  insulating  ma-  65 
terial  41.  Said  partition  is  traversed  by  a  ter- 
minal 42,  forming  a  contact-piece  embedded  in 
the  insulating  partition,  and  by  another  ter- 
minal 43  forming  the  pivot  for  a  rocking  con- 
tact element  44.  Said  element  carries  an  insu-  70 
lated  pin  45  engaged  in  a  circular  groove  46  of 
the  piston  1 1 ,  so  as  to  follow  the  vertical  dis- 
placements of  the  piston;  a  cover  47  containing 
the  passage  of  a  wire,  closes  the  boss  39. 

Figs.  5  and  6  show  in  a  partial  longitudinal  sec-  '75 


tion  and  in  a  sectional  plan  view,  a  modification 
consisting  in  mounting  at  the  upper  part  of  the 
cover  10  of  the  valve  device,  a  casing  43,  the  hand 
operating  kncb  27  being  replaced  by  a  knob  49 
comprising  a  contact  base  50  arranged  opposite 
two  springs  5i.  Said  springs  are  secured  by 
tv;o  contact-pieces  52  in  a  partition  made  of  in- 
sulating material  53  secured  in  the  boss  of  the 
ca.sing  48.   The  boss  is  closed  by  a  cover  54. 

The  push-button  type  pilot  valve  illustrated  in 
Figs.  7  and  8  is  composed  of  a  body  55  carrying 
an  opening  56  connected  by  a  piping  to  the  source 
of  com.pressed  air  or  gas,  and  an  opening  57  con- 
nected likewise  to  the  opening  38  of  the  valve  de- 
vice shown  in  Fig.  1. 

In  said  body  55  is  mounted  a  member  53  se- 
cured by  the  nut  59  and  forming  a  valve  seat  61 
held  on  its  seat  by  a  spring  61.  The  member  58 
comprises  a  central  bore  62  through  which  passes, 
with  an  important  clearance  a  rod  63,  the  base 
44  of  which,  pushed  back  by  the  .spring  65.  is 
housed  in  the  push-button  PG.  The  push-button 
C8  is  retained  0  gainst  the  action  of  the  spring 
65  by  a  cup  67  secured  cn  the  body  55.  The 
opening  57  connected  to  the  piping  of  the  valve 
device  ccmmunicates  through  charinels  68,  68. 
62,  with  the  chamber  70,  v/hich  is  in  communica- 
tion with  the  atmosphere  through  holes  7 ! .  The 
body  55  carries  two  attaching  lugs  for  securing 
the  knob  on  a  panel. 

The  operation  is  as  follows: 

It  will  be  assumed  that  the  valve  device  73 
of  Fig.  1  is  under  consideration  and  that  it  is 
controlled  by  the  pilot  valve  293.  This  pilct 
valve  being  in  the  position  shov/n  in  Fig.  7,  the 
valve  element  60  rests  on  its  seat,  the  piping  503 
connecting  the  pilot  valve  to  the  control  valv" 
device  is  in  communication  with  the  at.mcspher" 
through  the  channels  68,  63,  the  chamber  70  and 
the  holes  71.  The  control  valve  de^-Ice  7?  is  in 
the  position  shown  in  Fi?.  ?,  its  mcvn.ble  valve 
element  6  being  closed. 

If  the  pilot  valve  2P3  is  acted  upon  i*^  nir^y 
a  manner  that  the  rod  65  spaces  awfy  ^'he  mov- 
able element  60  from  it.-?  seat,  the  ba.<^e  61  pres.'^es 
on  the  member  58  cutting  off  the  communica- 
tion of  the  channel  62  and  of  the  chamber  ""O 
with  the  atmosphere,  and  the  pressure  of  the 
compressed  air  or  gas  coming  from  the  container 
89  is  transmitted  by  the  channels  P9.  P8,  the 
joint  57  and  the  connecting  piping  303  up  to  the 
opening  38  of  the  control  valve  device  73.  This 
pressure  acts  within  the  cover  1 0  and  causes  the 
piston  1 1  to  descend  against  the  action  of  the 
spring  7,  until  it  abuts  on  the  ring  21.  The 
movable  valve  element  6  connected  to  the  pis- 
ton 1 1  by  the  tubular  member  14  also  descends 
on  and  moves  away  from  its  seat  5.  The  valve 
device  opens. 

The  pawl  29,  connected  to  the  piston  1 1  by 
its  pin  30  secured  in  the  slot  28  of  the  rod  23. 
participates  in  said  downward  movement  and 
reaches,  after  a  certain  stroke,  one  of  the  teeth 
of  the  ratchet  wheel  32  to  which  it  imparts  an 
indexing  movement,  equal  at  the  end  of  the 
stroke,  to  the  angular  sector  corre.sponding  to 
said  tooth.  It  results  therefrom  that  the  cam 
element  35,  attached  to  the  ratchet  wheel  32, 
which  was  before  in  the  po.'^ition  shown  in  Fig.  1 
and  one  of  the  notches  of  which  received  the 
bearing  surface  37  of  the  piston,  assumes  the 
nosition  shown  in  Fig.  3,  and  one  of  its  pr^^- 
jections  is  now  opposite  said  bearing  surface  37. 

When  the  pilot  valve  203  is  no  longer  pressed 
upon,  the  movable  valve  element  60  returns  on 
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its  seat  and  thus  cuts  off  the  arrival  of  com- 
pressed air  or  gas;  the  base  64  moves  away  from 
its  seat  on  the  member  58,  and  the  pilot  tube 
303  is  again  in  communication  with  the  atmos- 
phere, the  pressure  diminishes  in  the  chamber 
of  cover  (0,  and  by  the  action  of  tlie  spring  7,  the 
movable  valve  element  6  acts  on  the  plunger 
23  and  the  piston  II,  but  the  bearing  surface  37 
is  stopped  by  the  projection  of  the  cam  element 
35,  thus  preventing  the  movable  valve  element 
6  from  returning  on  the  seat  5.  The  valve  de- 
vice therefore  remains  open. 

The  upward  stroke  of  piston  1 1  being  thus 
stopped,  the  element  44  controlled  by  the  pin  45 
actuated  by  the  piston  I  (  through  the  groove  46 
remains  in  contact  with  the  contact-piece  42 
maintaining  the  electric  circuit  closed  and  con- 
sequently feeding  the  signalling  line  403,  which 
produces  the  lighting  of  the  corresponding  sig- 
nalling lamp  103  on  the  control  panel  83. 

If,  by  means  of  the  control  knob  203,  another 
impulse  of  fluid  under  pressure  is  transmitted 
through  the  opening  38  in  the  chamber  of  cover 
10,  said  pressure  acts  in  the  manner  above  de- 
scribed, but  the  rotation  which  it  imparts  to  the 
ratchet  wheel  32  through  the  medium  of  the 
pawl  29.  has  for  result  to  cause  the  cam  element 
35  to  pass  from  the  position  illustrated  in  Fig.  3, 
(in  which  one  of  its  projections  is  opposite  the 
bearing  surface  37)  to  the  position  shown  in 
Fig.  2  (in  which  one  of  its  notches  receives  the 
bearing  surface  37) . 

Upon  expansion  of  the  fluid,  when  the  pilot 
valve  is  no  longer  acted  upon,  said  bearing  sur- 
face 37  pushed  back  by  the  spring  7,  effects  a 
full  upward  stroke  and  enters  one  of  the  notches 
of  the  cam  element  35  thus  allowing  the  mov- 
able valve  element  6  to  be  applied  on  its  seat, 
which  corresponds  to  the  closed  position  of  the 
valve  device. 

The  upward  stroke  of  piston  1 1  being  thus  ac- 
complished the  contact  element  44  controlled  by 
the  pin  43  disengages  from  the  contact-piece  42 
thus  opening  the  electric  circuit  of  line  404  and 
extinguishing  the  signalling  lamp  103  on  the 
panel  83. 

It  will  be  noted,  on  the  other  hand,  that  if 
the  knob  27  of  Pig.  2  is  acted  upon  by  any  means, 
for  instance  by  hand,  the  same  relative  move- 
ments as  those  resulting  from  the  action  of  the 


compressed  air  on  piston  1 1  are  produced  by  the 
pawl  29  and  the  ratchet  wheel  32.  Moreover, 
signalling  takes  place  identically.  Thus  an 
emergency  means  is  therefore  available  for  the 

5  operation  of  the  valve  device,  in  case  of  acci- 
dental failure  of  the  pneumatic  control. 

The  operation  of  the  apparatus  illustrated  in 
Figs.  5  and  6  and  in  which  the  valve  device  is 
provided  with  a  device  for  grounding  two  elcc- 

1 0  trie  circuits,  is  as  follows : 

The  respective  positions  of  the  base  50  and  of 
the  contact  springs  51,  are  such  that  the  springs 
are  in  contact  with  the  base  when  the  valve  de- 
vice is  closed,  and  separated  from  said  base  when 

15  the  valve  device  is  open.  Therefore,  if  said 
springs,  through  the  medium  of  the  contact - 
piece  52  and  of  a  conducting  wire  are,  for  in- 
stance connected  to  the  earth  contact  of  an  ig- 
nition circuit  of  an  airplane  engine,  said  circuit 

20  will  be  grounded  when  the  valve  device  is  closed. 
If,  for  instance,  the  considered  valve  device 
controls  the  delivery  of  oil  to  an  airplane  engine, 
the  latter  cannot  be  started  if  the  valve  device 
is  not  open,  this  avoiding  any  possibility  of  false 

25  operation,  liable  to  cause  a  serious  accident. 

It  is  obvious  that  the  invention  is  not  limited 
to  the  embodiments  as  illustrated  or  described, 
which  have  been  chosen  only  by  way  of  ex- 
ample. The  indicating  panel  may  carry  any  dia- 

30  gram  according  to  requirements,  for  instance  it 
can  indicate  the  normal  or  conventional  order 
of  the  exhaust  of  various  tanks,  or  any  other 
arrangements  capable  of  avoiding  errors  of  op- 
eration.  Said  panel  may  comprise  any  signalling 

35  system.  In  particular,  the  luminous  points  sup- 
plied by  the  lamps  can  be  replaced  by  movable 
signals  or  by  luminous  zones  illustrating  all  the 
region  of  the  diagram  which  is  put  in  action  or 
out  of  action. 

40  On  the  panel,  each  push-button  pilot  valve  can 
be  connected  by  an  arrow  to  the  corresponding 
lamp,  as  illustrated  in  Pig.  1.  It  can  also  be 
placed  directly  on  the  diagram  at  the  place  cor- 
responding to  the  pneumatic  valve  device  to  be 

45  actuated.  Instead  of  push-button  pilot  valves, 
use  can  be  made  of  any  other  operating  mem- 
ber. The  pneumatic  devices  can  have  flow  con- 
trolling members  of  any  type. 
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The  present  invention  relates  to  the  construc- 
tion of  turbo-machines,  such  as  turbo-compres- 
sors, turbines  and  the  lilie,  and  it  is  more  es- 
pecially concerned,  among  these  machines,  with 
compressors  for  airplane  engines.  5 

The  chief  object  of  tlie  present  invention  is  to 
provide  a  machine  of  the  type  above  mentioned 
which  is  better  adapted  to  meet  the  requirements 
of  practice,  and,  in  particular,  which  is  simpler 
and  less  expensive  to  manufacture  than  those  jq 
made  up  to  the  present  time,  while  being  more 
efficient. 

According  to  an  essential  feature  of  the  inven- 
tion, the  rotor  and/or  the  stator  of  such  a  ma- 
chine is  constituted  by  a  plurality  of  metal  sheet  15 
elements,  suitably  cut  and  stamped,  and  assem- 
bled together  by  electric  welding,  and  preferably, 
spot  welding. 

Other  features  of  the  present  invention  v/ill 
result  from  the  following  detailed  description  of  20 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which:  25 

Fig.  1  diagrammatically  shows,  in  elevation 
and  partly  in  axial  section  on  the  line  I — I  of 
Fig.  2,  a  turbo-compressor  made  according  to 
the  present  invention; 

Fig.  2  is  a  half-plan  view,  with  parts  cut  off,  30 
corresponding  to  Fig.  1. 

The  turbo-compressor  which  will  now  be  de- 
scribed with  reference  to  t  he  accompanying 
drawings  is  supposed  to  be  intended  for  use  on 
an  airplane  engine.  35 

Concerning  the  rotor  of  this  compressor,  it 
includes  a  central  cylindrical  sleeve  I,  on  which 
is  welded,  close  to  one  of  the  ends  thereof,  a 
flange  or  disc  2,  provided  with  circular  ribs  3 
which  increase  the  rigidity  thereof  and  consti-  40 
tute  baffles  capable  of  preventing  leakage  of  fluid 
along  the  surfaces  of  junction  with  fixed  parts  of 
the  compressor. 

On  flange  or  disc  2,  I  fix,  by  electric  welding, 
for  instance  by  spot  welding,  an  annular  element  45 
4,  formed  from  a  thin  sheet  of  metal,  preferably 
high  resistance  steel,  the  electric  welding  being 
performed  with  electrodes  having  active  surfaces 
which  are  active  or  different,  concerning  their 
area  and  their  shape,  which  makes  it  possible  to  50 
obtain  an  assembly  of  the  pieces  without  de- 
formation and  without  regeneration  of  the  weld- 
ed metal. 

Around  the  central  sleeve  1,  I  distribute,  in  a 
regular  manner,  contiguous  vanes,  advantageous-  55 


ly  constituted  of  stainless  and  perfectly  polished 
steel,  each  of  these  vanes  being  advantageously 
made  as  follows: 

a.  Either  it  consists  of  a  box-like  element  5, 
of  U-shaped  cross-section,  obtained  by  cutting 
and  stamping  a  metal  sheet. 

b.  Or  it  made  of  a  box-like  assembly  obtained 
by  means  of  two  U  irons  welded  edgewise  on  a 
common  metal  sheet  acting  as  a  support  for 
them  and  disposed  so  that  the  recesses  of  the  U 
irons  face  each  other  respectively. 

Each  of  these  vanes  is  fixed  on  annular  part 
4  in  such  manner  that  the  curvUinear  t>ottom  of 
the  vane  can  be  fixed  by  electric  welding  and 
for  instance,  by  spot  welding  on  the  one  hand 
on  the  central  sleeve  and  on  the  other  hand  on 
armular  part  4. 

When  the  vane  is  constituted  by  a  boxlike  ele- 
ment 5  of  U-shaped  cross  section,  the  upper 
edges  of  the  sides  of  the  U  may  be  bent  inwardly 
in  such  manner  as  to  form  supports  6  for  an 
annular  element  7,  made  of  one  or  several  parts, 
which  covers  the  outer  end  of  the  vanes  and  is 
fixed  thereto,  and  more  especially  to  supporting 
portions  6  by  electric  welding.  This  annular 
element  7  is  covered  with  an  assembly  annular 
element  8  which  is  provided  with  one  or  more 
circular  ribs  or  ridges  9  adapted  to  increase  the 
rigidity  of  the  whole  device. 

On  the  inner  face  of  the  central  sleeve  I,  I 
provide  means  adapted  to  permit  of  driving  the 
rotor. 

These  means  may  be  made  in  any  suitable 
maimer,  but  preferably,  according  to  the  em- 
bodiment illustrated  by  the  drawing,  they  are 
constituted  by  elastic  ribs  13  of  semi-circular 
transverse  section,  obtained  by  winding  about  a 
cylinder  a  thin  metal  sheet  provided  with  suit- 
able corrugations,  either  regular  or  not,  the  cy- 
lindrical piece  thus  obtained  being  connected,  for 
instance  by  welding,  to  the  inner  wall  of  the 
central  sleeve  or  shaft  I  of  the  rotor. 

Concerning  the  stator  of  the  compressor,  it 
may  be  constructed  in  any  suitable  manner  and, 
for  instance,  in  the  usual  manner. 

However,  I  prefer  to  make  it  of  a  construction 
analogous  to  that  above  described  with  reference 
to  the  rotor,  so  that  said  stator  is  made  of  a  plu- 
rality of  stamped  metal  sheet  elements  assem- 
bled by  electric  welding,  these  elements  being 
preferably  made  of  stainless  steel  and  being  per- 
fectly polished. 

In  this  case,  as  shown  by  the  drawing,  I  mount 
on  an  annular  support  10,  a  plurality  of  vanes 
H.   The  support  is  for  instance  constituted  by  a 
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stamped  piece,  of  U-shaped  cross  section.  It 
Is  of  course  stationary.  As  for  the  blades  I  ( ,  they 
are  made  of  metal  sheet  elements  bent  at  right 
angles  and  spot  welded  to  the  support  in  ques- 
tion in  the  proper  positions. 

Furthermore,  it  is  advantageous  to  fix  on  the 
upper  face  of  support  1 0  one  or  several  pieces  1 2 
made  of  a  thickness  corresponding  to  that  of  the 
metal  sheet  elements  which  constitute  the  sta- 
tionary vanes  1 1 .  These  pieces  1 2  are  cut  off 
in  such  manner  that  their  outer  edge  is  circular 
and  coincides  substantially  with  the  outer  edge 
of  support  10,  while  their  inner  edge  is  in  the 
form  of  saw  teeth  so  as  to  coincide  substantially 
with  the  outline  of  the  lower  part  of  stationary 
vanes  1 1 .  With  such  an  arrangement,  the  sur- 
face which  carries  the  fixed  vanes  is  wholly  plane 
and  without  projections,  which  considerably  in- 
creases the  eflBciency  of  the  compressor. 

The  compressor  thus  constituted  is  completed 
by  a  stationary  envelope,  inlet  and  exhaust  con- 
duits for  the  fluid  to  be  compressed  and  means 
for  driving  the  rotor. 


Whatever  be  the  particular  detail  arrangement 
that  Is  chosen,  I  obtain  a  compressor  the  opera- 
tion of  which  results  sufficiently  clearly  from  the 
preceding  explanations  for  making  It  unneces- 

5  sary  to  enter  into  further  description  thereof. 
Such  a  compressor  complies  with  the  conditions 
above  stated,  and  the  chief  elements  thereof,  to 
wit  the  rotor  and  the  stator,  can  be  constructed 
in  an  economic  manner,  contrary  to  what  took 

10  place  up  to  now  for  similar  devices,  which  were 
made  of  steel  or  light  alloy  pieces,  obtained  by 
stamping  and  machining. 

In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deera  to  be  prac- 

15  tical  and  efficient  embodiments  of  the  present  in- 
vention, it  should  be  well  understood  that  I  do 
not  wish  to  be  limited  thereto  as  there  might  be 
changes  made  in  the  arrangement,  disposition 
and  form  of  the  parts  without  departing  from 

20  the  principle  of  the  present  invention. 
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This  invention  relates  to  a  feeding  device  for  Fig.  1  is  a  lateral  view  and  Fig.  2  a  top  view  of 

paper  tapes  adapted  for  use  in  telegraph  receiv-  the  telegraph  receiver. 

ers.  The  paper  tape  I  runs  under  the  recording 

In  the  known  telegraph  receivers  the  feed  de-  spindle  5  over  the  speed  roller  3  and  pressure 

vice  consists  of  a  feed  roller  and  of  a  pressure  5  roller  4  which  is  pressed  against  the  feed  roller 

roller  for  the  paper  tape.    The  feed  roller  is  3  by  a  lever  6.    The  pressui'e  roller  4  contacts 

driven  and  seizes  the  paper  tape  pressed  by  the  with  the  paper  tape  (  only  at  the  inner  edge 

pressure  roller  and  advances  it.  so  that  the  characters  which  appear  on  the  pa- 

The  known  receivers  have  the  disadvantage  in  per  tape  do  not  become  obliterated.    Further  - 

that  the  text  printed  is  often  obliterated  by  the  10  more,  the  characters  are  completely  visible.  The 

pressure  roller  and  that  it  is  not  visible  to  the  drive  of  the  recording  spindle  and  of  the  feed 

viewer.  roller  is  not  shown.    It  is  effected  in  a  known 

The  invention  removes  these  drawbacks  by  the  manner, 

fact  that  the  pressure  roller  and/or  the  feed  roll-  Of  course,  the  invention  is  not  only  applica- 

er  is  designed  in  the  form  of  a  disk  which  seizes  15  ble  to  facsimile  receivers  in  which  a  spindle  is 

the  paper  tape  only  at  one  longitudinal  edge.  employed,  but  also  to  receivers  with  a  type  wheel 

Preferably  the  disk  seizes  the  paper  tape  only  or  for  the  transport  of  Morse  slips.    Instead  of 

at  the  side  away  from  the  viewer.  the  pressure  roller  also  the  feed  roller  may,  of 

An  embodiment  of  the  invention  is  shown  in  course,  be  designed  in  the  form  of  a  disk. 

Pigs.  1  and  2  in  diagrammatic  form,  in  which  20                                  KURT  WINKELMANN. 
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The  present  invention  relates  to  devices  for 
controlling  multiple  shutters,  such  as  those  used 
for  regulating  the  flow  of  cooling  air  into  the 
hoods  of  engines,  rnd  especially  aircraft  engines. 
These  shutters  being  mounted  for  instance  along  5 
at  least  a  portion  of  the  periphery  of  said  hoods  in 
such  manner  that  their  opening  may  take  place 
in  the  manner  of  a  fan-like  spreading,  or,  in  a 
more  general  manner,  by  displacement  of  the 
respective  shutters  away  from  one  another.  10 

The  object  of  the  present  invention  is  to  pro- 
vide a  control  device  of  this  kind  which  is  better 
adapted  to  meet  the  requirements  of  practice,  in 
particular  from  the  point  of  view  of  the  facility  of 
operation  thereof  and  of  the  simplicity  of  its  1> 
mounting. 

With  this  obiect  in  view,  according  to  an  es- 
sential feature  of  the  present  invention,  the  de- 
ice  in  question  includes  at  least  one  electric  mo- 
tor, preferably  mounted  in  close  proximity  to  the  2" 
shutters  and  capable  of  producing  the  displace- 
ment thereof  away  from  one  another,  or,  on  the 
contrary,  their  movement  toward  one  another, 
through  a  suitable  kinematic  system. 

According  to  another  feature  of  the  present 
invention,  the  device  in  question  includes  an  ir- 
reversible kinematic  system,  for  instance  of  the 
;  ck  type,  preferably  operated  by  an  electric  mo- 
tor according  to  the  feature  just  above  men- 
tioned, the  whole  being  combined  in  such  manner  30 
as  to  permit  of  bringing  the  shutters  into  any  de- 
sired position. 

Other  features  of  the  present  invention  will  re- 
sult from  the  following  detailed  description  of 
some  specific  embodiments  thereof.  35 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  is  a  diagrammatic  elevational  view  of  a  40 
system  of  adjustable  shutters  for  an  airplane  en- 
gine hood,  provided  with  a  control  device  made 
according  to  the  invention; 

Fig.  2  separately  shows,  in  elevation,  a  part  of 
the  control  device  in  question,  on  an  enlarged  45 
scale; 

Pig.  3  is  a  detail  view  showing,  in  section  some 
of  the  parts  of  this  device,  made  according  to  an 
embodiment  of  the  invention; 

Fig.  4  is  a  view,  analogous  to  Fig.  3,  showing  50 
another  embodiment. 

As  above  stated,  the  device  according  to  the 
invention  is  intended  to  control  the  adjustment 
of  a  system  of  movable  shutters  intended  to  vary 
the  flow  of  the  cooling  air,  in  an  internal  com-  65 


bustion  engine,  and  especially  an  airplane  en- 
gine. 

Concerning  the  shutters  themselves,  which  are 
diagrammatically  shown  at  A  on  the  drawings, 
they  are  made  in  any  suitable  known  manner. 
For  instance,  they  may  be  pivoted  to  the  corre- 
sponding edge  of  the  hood  or  hood  portion  that 
corresponds  with  said  shutters.  They  may  also 
be  secured  to  this  wall  of  the  hood,  their  own 
elasticity  then  acting  as  an  articulation,  as  set 
forth  in  the  French  Patent  No.  829,4.51,  filed  by 
me  on  Nov.  18, 1937. 

In  Fig.  1  of  the  drawings,  I  have  shown  shut- 
ters which  extend  over  180°  of  a  hood  of  circular 
section,  such  an  arrangement  being  given  merely 
by  way  of  example. 

Concerning  now  the  means  for  producing  the 
opening  or  the  closing  of  this  system  of  shutters, 
said  means  include,  according  to  the  invention,  at 
least  one  electric  motor,  adapted  to  run  in  both 
directions,  mounted  in  close  proximity  to  the 
parts  to  be  controlled,  and  this  motor  is  arranged 
to  act  on  a  kinematic  system  capable  of  bringing 
the  shutters  away  from,  or  toward,  one  another. 

In  order  to  obtain  this  result,  it  is  advanta- 
geous, according  to  a  preferred  embodiment  of 
the  invention,  to  have  the  whole  of  the  control 
device  carried  by  the  shutters  themselves.  For 
instance,  the  motor  I  itself  is  carried  by  the  mid- 
dle shutter,  as  shown  by  Fig.  1.  Such  an  ar- 
rangement permits  of  reducing  to  a  minimum  the 
room  occupied  by  the  device  in  the  annular  space 
through  which  air  is  escaping. 

As  for  the  kinematic  system  through  which  the 
motor  acts  on  the  shutters,  it  is  advantageously 
made  in  such  manner  that  it  is  irreversible,  so  as 
to  permit  of  ensuring  the  stability  of  the  whole, 
in  any  position  whatever  thereof. 

In  the  embodiment  illustrated  by  the  draw- 
ings, the  system  in  question  includes  one  or  sev- 
eral bolt-and-nut  units,  adapted  themselves  to 
act  on  movable  or  deformable  parts  capable  of 
producing  the  desired  relative  movements  of  the 
respective  shutters. 

In  the  drawings  (Pigs.  1  to  3),  there  is  shown 
a  device  including  a  motor  I ,  preferably  fitted 
with  a  speed  reducing  gear  3,  2.  arranged  to  drive 
spindles  4,  4.  These  spindles  in  turn  drive, 
through  Cardan  joints,  designated  by  5,  threaded 
rods  6  coacting  with  nuts  7.  These  nuts  control 
the  displacements  of  two  curved  tubes  or  rods  8, 
pivotally  mounted  at  9,  which  are  connected  to 
the  respective  shutters,  or  at  least  to  some  of 
them,  through  lugs  such  as  10,  in  v;hich  said  tubes 
8  are  slidable. 
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It  will  be  readily  understood  that,  provided 
that  lugs  10  are  mounted  at  a  suitable  distance 
from  the  axis  about  which  each  of  the  shutters 
can  move  with  respect  to  the  fixed  wall  of  the 
hood,  the  movements  of  tubes  8  away  from,  or 
toward,  each  other  (which  movements  are  pro- 
duced by  the  relative  displacements  of  the  screw 
and  the  nut)  wUl  have  for  their  effect  to  spread 
out.  or  on  the  contrary,  to  gather,  the  shutters. 

Pig.  1  diagrammatically  shows  these  two  posi- 
tions, the  first  in  dotted  lines,  the  second  in  solid 
lines. 

It  should  be  well  understood  that,  in  the  known 
manner,  the  respective  shutters  may  remain  in 
bearing  contact  with  one  another,  in  the  course 
of  their  spreading  movement,  and  this  through 
any  suitable  means. 

The  motor  and  its  speed  reducing  gear  unll  be 
mounted  in  cases. 

In  Fig.  3,  I  have  shown  details  of  the  screw - 
and-nut  system,  according  to  an  embodiment  of 
the  invention. 

In  this  example,  nut  7  is  rigid  with  a  sleeve  1 1 . 
itself  fixed  to  the  corresponding  end  of  tube  8. 
A  sliding  member  12  is  adapted  to  move  in  said 
sleeve,  in  such  manner  as  to  guide  threaded  rod 
6  therein. 

Preferably,  this  threaded  rod  is  prolonged  on 
both  .sides  by  smooth  portions  13  and  14,  in  such 
manner  a.s  to  make  it  possible  for  the  motor  to 
keep  running  without  interference,  after  full 
opening  or  closing  of  the  system  has  been  ob- 
tained. 

In  Fig.  4.  I  have  shown  a  modification  accord- 
ing to  which  the  screw  and  nut  units  are  mounted 
directly  on  spindles  4.  on  the  inside  of  sleeve  15 
which  constitute  extensions  of  the  casings  of  the 
motor  imit. 

Each  of  the  nuts  7  controls,  through  lugs  16 
extending  through  slots  17  provided  in  sleeves 
15,  a  tubular  extension  18  provided  on  the  cor- 
responding tube  8.  this  tubular  element  18  being 
made  of  suitable  diameter  for  permitting  its  rela- 
tive movements  with  respect  to  sleeve  1 5. 

This  arrangement  makes  it  possible  to  dispense 
with  the  Cardan  joints,  but  of  course  other  ar- 


rangements would  permit  of  obtaining  the  same 
result. 

Anyway,  whatever  be  the  particular  mechani- 
cal arrangement  that  is  chosen,  I  obtain  a  device 
5  the  operation  of  which  results  suflBciently  clearly 
from  the  preceding  explanations  for  making  it 
unnecessary  to  enter  into  further  explanatiwis. 
This  device  has,  over  those  used  for  the  same 
purpose  up  to  the  present  time,  many  advantages. 
If^  the  most  interesting  of  which  are  the  following: 

Any  operation  of  the  device  can  be  performed 
in  the  minimum  time; 

A  stable  position  of  all  the  parts  of  the  sys- 
tem can  be  ensured,  which  could  not  be  obtained, 
].■)  -without  special  means  for  this  purpose,  with  ex- 
isting control  devices,  as  well  mechanical  as  pneu- 
matic or  again  as  hydraulic; 

Consequently,  it  is  possible  to  bring  and  to 
keep  the  shutters,  in  any  intermediate  position. 
20  merely  by  starting  and  stopping,  through  any 
suitable  means,  at  a  given  time,  the  electric  motor 
which  drives  the  whole  system. 

Of  course,  this  motor  will  be  fitted  with  all  cir- 
cuits of  a  known  type  which  permit  of  reversing 
o-y  its  direction  of  working,  the  whole  being  con- 
trolled from  an  instrument  board  carried  by  the 
airplane. 

The  stopping  of  the  motor,  at  the  end  of  the 
total  displacement  of  the  device,  can  be  automati- 
no  cally  controlled  by  the  shutters  themselves  or  in 
any  other  way. 

Eventually  also,  any  repeating  or  other  suit- 
able means  may  be  pro\ided  for  enabling  the  pilot 
to  know,  at  any  time,  what  is  the  exact  position 
of  the  shutters  •'especially  when  they  occupy  an 
intermediate  position) . 

In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  practical 
and  efficient  embodiments  of  the  present  inven- 
40  tion,  it  should  be  well  understood  that  I  do  not 
wish  to  be  limited  thereto  as  there  might  be 
changes  made  in  the  arrangement,  dispositicwi 
and  form  of  the  parts  without  departing  from  the 
principle  of  the  present  Invention. 

45  ,  . 
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This  invention  relates  to  a  sealing  arrange- 
ment for  centrifugal  machines. 

In  centrifugal  machines,  particularly  in  steam 
turbines  with  radial  admission  of  the  v/orking 
medium  it  may  often  occur  that  .disks  exposed 
to  a  lateral  overpressure  not  only  must  give  up 
or  absorb  work,  but  that  they  seal  at  the  same 
time  the  space  in  which  a  higher  pressure  pre- 
vails v/ith  respect  to  the  space  in  which  lower 
pressure  prevails  v.'ithout  thereby  preventing  the 
disks  from  freely  expanding.  The  solution  of 
the  problem  resulting  therefrom  is  not  always 
simple.  The  resilient  ring  body  secured  to  the 
disk  and  .shaft  and  which  establishes  a  steam- 
tight  seal  between  the  two  spaces,  the  pressure 
ia  tlie  one  space  differing  in  value  from  that  in 
the  other  space,  has  hitherto  given  satisfactory 
results.  By  the  invention  it  is  possible  to  avoid 
such  additional  sealing  members  or  if  they  are 
to  b3  retained  for  the  sake  of  safety  they  must 
be  so  relieved  of  pressure  that  they  may  be  de- 
.'  igiied  considerably  thinner  so  as  to  reduce  the 
weight  to  a  great  extent,  that  is  to  say  they 
oppose  a  correspondingly  smaller  resistance  to 
the  disk  when  being  expanded.  The  solution  of 
the  invention  consists  in  utilizing  the  overpres- 
sure itself  so  as  to  bring  about  the  seal  by  pro- 
viding an  arrangement  in  which  the  disk  is 
pressed  against  a  sealing  surface  of  a  ring 
mounted  on  the  shaft,  the  sealing  surface  being 
so  dim.ensioned  that  even  in  the  case  of  the 
•slightest  overpressure  to  be  expected  in  operation 
the  surface  pressure  necessary  for  a  proper  seal 
does  not  fall  below  a  given  value.  To  a  certain 
extent  it  is  therefore  the  over-pressure  itself 
which  replaces  the  sealing  member  hitherto  em- 
ployed. 

As  already  mentioned  the  invention  does  not 
exclude  the  u.se  of  a  sealing  member,  if  it  is  be- 
lieved that  such  a  member  caimot  be  dispensed 
with  for  certain  reasons.  In  this  case  the  sealing 
member  may  assume  the  form  of  a  simple  cylin- 
der; however,  it  may  also  consist  as  has  hitherto 
been  usual  of  a  resilient  ring  body.  Such  an 
embodiment  is  shown  in  Pig.  1  in  diagrammatic 
form.  The  disk  I  which  may  be,  for  instance, 
the  impeller  of  a  steam  turbine  with  radial  ad- 
mission of  the  working  medium  is  so  secured  to 


the  shaft  3  by  means  of  keys  2  that  the  trans- 
mission of  the  torque  does  not  prevent  the  disk 
from  expanding  and  vice  versa.  The  disk  1  is 
exposed  to  a  lateral  pressure  in  the  direction 

5  as  indicated  by  the  arrow  7.  The  space  9  must 
be  rendered  steam-tight  with  respect  to  the  space 
!0.  To  this  end,  a  seahng  surface  1 1  of  a  ring 
mounted  on  the  shaft  is  employed  according  to 
the  invention  and  is  as  above  pointed  out  so  di- 

10  mensioned  as  is  necessary  in  view  of  the  lov/est 
over-pressure  to  be  expected.  It  might  be  as- 
sumed that  an  increase  of  the  sealing  surface 
would  be  unobjectionable.  However,  if  the  sur- 
face Is  too  large  the  specific  contact  pressure  be- 

15  comes  under  circumstances  so  small  that  a  seal- 
ing between  the  spaces  9  and  10  is  no  longer  en- 
sured. It  is  therefore  essential  that  the  specific 
surface  pressure  should  not  decrease  below  a 
value  resulting  from  the  operating  conditions  of 

20  the  steam  turbine. 

However,  for  the  sake  of  safety,  the  resilient 
ring  6  is  in  the  present  case  in  addition  employed 
which  is  worked  out  from  the  material  of  the 
ring  7  and  is  held  in  position  by  the  intermedi- 

2.')  ate  ring  4  and  the  nut  5.  As  already  mentioned, 
the  resilient  ring  6  is  not  absolutely  necessary, 
but  it  only  secures  the  seal  brought  about  by  the 
surface  1 1 . 

Fig.  2  shows  the  same  arrangement  with  a 

so  modified  form  of  the  additional  sealing  member. 
In  this  case,  the  sealing  member  is  designed  in 
the  form  of  a  simple  cylinder  8  which  may  be 
so  thin  that  the  deformation  occurring  does  not 
influence  the  expansion  of  the  disk  I.   The  in- 

35  clined  position  of  the  disk,  caused  by  the  lateral 
overpressure  and  the  effect  of  the  centrifugal 
force  of  the  disk  bring  about  two  opposed  move- 
ments at  the  sealing  point.  If  the  two  movements 
are  equal  no  stress  whatever  occurs  at  the  seal- 

40  ing  body,  since  the  radial  displacement  is  zero. 
The  sealing  body  need  not  present  a  smooth 
surface  but  may  also  be  spherical. 

Owing  to  the  high  contact  pressm-es  to  be  ex- 
pected it  is  preferable  to  case-harden,  particu- 

45  larly  to  nitrify  the  supporting  ring  body  at  least 
at  the  sealing  surface. 
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This  invention  relates  to  a  turbine  used  for 
converting  work  into  a  pressure  or  conversely, 
where  the  manometric  height  used  or  produced 
by  a  single  wheel  is  distributed  over  a  plurality 
of  concentric  blade  rims  suitably  spaced  and 
arranged  on  one  of  the  faces  of  the  rotor  and 
over  a  plurality  of  concentric  blade  rims  arranged 
on  one  face  of  the  stator  and  inserted  into  the 
ring  spaces  between  the  blade  rims  of  the  rotor, 
the  flow  of  the  fluid  being  a  centrifugal  flow  when 
the  machine  converts  work  into  a  pressure  (com- 
pression and  fluid  pumps)  and  an  inward  radial 
flow  when  the  machine  converts  pressure  into 
work  (gas  turbine,  steam  and  water  turbines). 

In  the  known  turbines  of  this  kind  the  axial 
balancing  is  effected  by  means  of  a  chamber  be- 
tween the  face  of  the  rotor  without  blades  and 
a  wall  of  the  stator,  and  in  which  chamber  the 
pressure  is  uniform  and  generally  equal  to  the 
high  pressure  of  the  fluid.  This  is  obtained  by 
means  of  a  passage  provided  in  the  rotor  and  in- 
suring a  communication  between  the  said  bal- 
ancing chamber  and  the  high  pressure. 

Thus,  one  of  the  faces  of  the  rotor  is  sub- 
mitted, for  instance,  to  a  uniform  pressure,  while 
the  other  face  is  submitted  to  decreasing  pres- 
sures in  front  of  each  of  the  fixed  and  movable 
blade  rims  according  to  the  working  of  the  tur- 
bine as  a  compressor. 

Accordingly,  in  these  known  turbines  the  re- 
sulting pressure,  that  is  to  say  the  difference  be- 
tween the  pressures  acting  on  both  faces  of  the 
rotor  varies  according  to  the  distance  of  the 
point  under  consideration  with  respect  to  the 
air. 

The  rotor  is  thus  submitted  in  each  of  its  points 
to  resulting  axial  pressures  the  value  of  which 
differs  from  nil  and  which  for  this  reason  do  not 
permit  of  obtaining  a  good  balancing  effect.  In 
every  case,  the  balancing  effect  is  perfect  only  for 
a  predetermined  value  of  the  highest  fluid  pres- 
sure and  the  least  variation  of  this  pressure  de- 
termines an  axial  thrust. 

The  present  invention  has  for  its  object  to 
avoid  drawbacks  and  to  obtain  a  perfect  axial 
balancing  of  the  rotor  in  all  the  points  of  its 
surface. 

On  the  other  hand,  turbines  with  concentric 
blade  rims  have  generally  blades  with  such  a 
profile  that  two  successive  blades  of  one  and  the 
same  blade  rim  form  together  a  curvilinear  noz- 
zle, which  in  the  ca^e  of  a  compressor  is  a  di- 
vergent nozzle. 

Now,  this  divergent  nozzle  must  in  this  case 


act  as  a  diffusor  which  owing  to  its  small  radius 
of  curvature  has  a  bad  efficiency. 

This  drawback  is  due  to  the  fact  that  the  cen- 
trifugal force  acting  on  the  fluid  vein  tends  to 
separate  the  said  vein  from  the  convex  face  of 
the  blade,  which  causes  eddies  which  are  preju- 
dicial to  the  efficiency. 

Another  object  of  the  invention  is  still  to  avoid 
this  drawback  and  to  improve  the  known  turbines 
so  as  to  avoid  any  separation  of  the  fluid  vein 
from  the  convex  face  of  the  blade. 

The  improved  turbine  which  permits  to  at- 
tain the  above  mentioned  objects  possesses  the 
features  resulting  from  the  following  description 
and  more  particularly  from  the  appended  claims. 

Turbines  made  according  to  the  invention  are 
shown  by  way  of  example  in  the  appended  draw- 
ing in  which : 

Figure  1  is  an  axial  sectional  view  of  the  tur- 
bine. 

Figure  2  is  a  partial  axial  sectional  view  of  the 
said  turbine. 

Figure  3  is  a  diagram  showing  the  axial  pres- 
sures in  the  turbo-compressor  according  to  the 
invention. 

Figure  4  is  on  a  larger  scale  a  cross  sectional 
view  through  the  blades  with  the  parallelograms 
of  velocities. 

Figure  5  is  a  partial  axial  cross  sectional  view 
of  another  turbine  according  to  the  invention. 

Figure  6  shows  the  lay-out  of  the  blades  of  a 
turbine  according  to  the  invention. 

The  turbine  shown  in  Figures  1  to  4  is  mounted 
on  a  driving  shaft  1 .  A  wheel  2  is  keyed  on  the 
driving  shaft  I ;  the  wheel  2  is  profiled  in  its 
middle  part  according  to  a  cone  3  the  profile  of 
which  corresponds  to  that  of  the  gaseous' vein 
on  the  suction  side  of  the  apparatus. 

The  wheel  2  carries  on  its  face  2^  blade  rims 
41  42  43  44^  the  so-called  movable  blades;  the 
profile  of  the  said  blades  4^  .  .  .  4*  (Figure  4) 
varies  from  one  rim  to  the  other  and  according 
to  the  characteristics  of  the  apparatus  (velocity, 
delivery),  but  they  are  always  such  that  two 
successive  blades  of  one  and  the  same  rim  form 
a  curvilinear  nozzle. 

The  face  2^  of  the  wheel  which  is  not  provided 
with  blades  carries  circular  ribs  5^  5^  .  .  .  5'' 
adapted  for  forming  the  axial  balancing  cham- 
bers. 

The  stator  is  provided  with  a  slightly  conical 
bracket  6;  this  bracket  carries  fixed  blade  rims 
7172  .  .  .  T' which  are  inserted  between  the  movable 
blade  rims  41  .  .  .  4",  the  fixed  blade  rim  71  being 
arranged  externally  with  respect  to  the  movable 
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blade  rim  4'.  Like  the  movable  blades,  the  fixed 
blades  are  so  formed  that  two  successive  blades 
of  one  and  the  same  rim  form  a  curvilinear  noz- 
zle. 

The  stator  is  also  provided  with  a  bracket  8 
which  carries  on  one  of  its  faces  circular  ribs 
9'  92  ...  98  forming  with  the  circular  ribs 
5'  ...  5''  of  the  wheel  2  chambers  lO^  .  .  .  lO^ 
which  are  connected  together  by  conduits  of  small 
section  II'  .  .  .  11'.  A  conduit  1 2  is  provided  be- 
tween the  fixed  blade  rim  l'  and  the  movable 
blade  rim  4';  the  said  conduit  connects  the 
chamber  10'  with  the  face  2'  of  the  v/heel  2. 

The  conduits  1 1  and  1 2  are  formed  by  the 
necessary  plays  between  the  fixed  and  movable 
parts. 

Passages  IT  .  .  .  17^  are  provided  in  the  wheel 
2  and  connect  both  faces  of  the  wheel  together 
In  the  place  of  each  fixed  blade  rim  7^  7'  7^  and 
of  the  ring  chambers  10^  10*  10^  and  10'. 

Counter-pressure  chambers  35'  353  355  35?  ^re 
provided  between  the  cover  ring  36'  36'  36^  36'' 
of  each  movable  blade  rim  and  the  bracket  6  of 
the  stator. 

The  fluid  is  admitted  through  a  conduit  13 
provided  in  the  stator  and  opening  into  an  ad- 
mission manifold  14;  the  fluid  leaving  the  blades 
after  compression  is  delivered  into  an  outlet 
manifold  15  and  flows  out  through  openings  16 
which  are  provided  in  this  manifold  15. 

The  above  described  turbine  works  as  com- 
pressor in  the  following  manner: 

The  rotor  rotates  in  the  direction  of  the  arrow 
/  (Figure  4) ;  a  movable  blade  rim  4*  and  the 
fixed  blade  rims  7^  and  7*  which  are  directly  on 
both  sides  of  the  former  will  now  be  considered. 
The  fixed  blades  of  the  rim  7^  which  are  so  in- 
clined as  to  insure  the  correct  inlet  of  the  fluid 
into  the  movable  blades  form  a  distributor.  The 
fixed  blades  of  the  rim  7*  act  as  a  diffusor  for 
the  movable  blade  rim  4*  and  as  a  distributor 
for  the  movable  blade  rim  4'. 

Thus,  each  movable  blade  rim  4'  .  .  .  produces 
an  independent  compression  as  well  as  each  fixed 
blade  rim  T  ...  so  that  successive  compression 
stages  are  formed  seriatim. 

The  gaseous  fluid  which  is  thus  drawn  in 
through  the  axial  conduit  is  progressively  com- 
pressed by  the  fixed  and  movable  blade  rims  be- 
fore it  escapes  into  the  manifold  1 5,  then  it  passes 
through  a  fixed  blade  rim  7'  where  the  whole 
of  the  peripherical  velocity  acquired  in  the  mov- 
able blade  rim  4'  is  converted  into  pressure  while 
retaining  a  velocity  which  is  just  suiBcient  for 
the  necessity  of  the  delivery.  The  so  compressed 
fluid  is  collected  in  the  manifold  15  and  forced 
out  through  openings  15. 

The  power  absorbed  by  each  of  the  stages  of 
the  compressor  is  expressed  by: 
p 

W  =  -iUiVi  COS  ai  —  r'nV'o  COS  an) 

where 

P  is  the  weight  of  fiuid  treated  per  second, 
(7  the  acceleration  of  the  gravity, 
Ui  the  driving  velocity  on  the  periphery  of  the 
movable  blade  rim, 

Vi  the  absolute  velocity  of  the  fluid  leaving  the 
movable  blade  rim, 

ai  the  angle  formed  by  both  these  velocities, 
Uo  the  driving  velocity  at  the  inlet  to  the  mov- 
able blade  rim, 

Vo  the  absolute  velocity  of  the  fluid  at  this  in- 
let, and 

00  the  angle  formed  by  these  two  velocities. 


The  profile  of  the  movable  blades  is  selected  so 
as  to  give  to  the  angle  ao  a  value  of  more  than  90'' ; 
accordingly  the  term  UoVo  cos  ao  has  a  positive 
value  and  is  added  to  the  term  UiVi  cos  ai  in  the 
above  given  formula,  thus  giving  the  power  W. 

The  slight  inclination  of  the  movable  blade 
rims  4  at  the  outlet  in  the  front  part  of  the  move- 
ment has  for  its  effect  to  cause  the  angle  ai  to 
tend  to  nil;  the  cosine  of  this  angle  ai  tends  to  I 
I'J  and  the  value  of  the  term  UiVi  cos  ai  increases 
while  tending  towards  UiVi  which  Ls  its  maxi- 
mum value. 

Of  course,  the  value  of  the  angles  aoai  may 
vary  while  being  limited  by  the  considerations  of 

]•>  working  in  the  manufacture  of  the  blades. 

The  axial  balancing  is  effected  in  the  following 
manner:  the  passages  17'  .  .  .  17*  connect  the 
annular  chambers  lO^  |0*  10^  10^  with  the  cor- 
responding fixed  blade  rims  7^  7^  7*  and  7^  of 

-0  the  face  2  of  the  rotor  and  thus  produce  in  the 
said  chambers  pressures  which  are  equal  to  the 
pressiires  existing  in  the  said  fixed  blade  rims 
and  acting  on  the  face  I  of  the  rotor.  In  these 
places  of  the  rotor  the  pressure  is  thus  the  same 

12.5  on  the  face  2'  and  on  the  face  2^,  thus  producing 
the  axial  balancing  effect. 

On  the  other  hand,  the  passages  1 1  connect  the 
chambers  10'  .  .  .  10^  together  so  that  in  the 
chamber  lO',  for  instance,  a  pressure  is  estab- 

:jO  lished  which  is  intermediary  to  the  pressures 
existing  in  the  chambers  10^  and  10*  between 
which  the  said  chamber  is  inserted.  This  inter- 
mediary pressure  is  the  same  as  the  pressure 
exerted  by  the  chamber  35'  on  the  cover  ring  36^ 

o')  of  the  movable  blade  rim  4^.  This  pressure  is 
intermediary  between  the  pressures  existing  in 
the  fixed  blade  rims  V  and  7^  between  which  the 
movable  blade  rims  4^  are  inserted;  in  a  like  man- 
ner the  pressure  in  the  chambers  35'  35=  35"  cor- 

■10  responding  to  the  movable  blade  rims  4'  4^  and 
4*  corresponds  to  an  equivalent  pressure  in  the 
chambers  10'  10^  IC  opposite  to  the  said  movable 
blade  rims. 

Thus  the  pressures  are  equal  in  all  points  on 
45  each  face  of  the  rotor  so  that  the  axial  balancing 
is  attained  in  a  perfect  manner. 

This  regular  distribution  of  the  balancing  ef- 
fect is  clearly  shown  by  the  diagram  of  Figure  3; 
to  each  pressure  Pi  .  .  .  Pn  acting  on  the  face 
2'  of  the  rotor  which  is  provided  with  movable 
blades  corresponds  an  equal  counter-pressure  of 
contrary  direction  Pi  .  .  .  Pn  acting  on  the  op- 
posite face  22  of  the  said  rotor;  thus  an  axial 
balancing  effect  is  obtained  in  each  point  of  the 
55  surface  of  the  rotor. 

Numerous  changes  can  be  made  in  the  tiu"bine 
shown  in  Figures  1  to  3  without  departing  from 
the  spirit  and  scope  of  the  invention. 

Figure  5  more  particularly  shows  a  turbine  ac- 
60  cording  to  another  form  of  execution  of  the  in- 
vention. The  rotor  2  of  this  turbine  is  provided 
on  its  face  2^  with  annular  chambers  1 8'  1 8^  .  .  . 
I8n  acting  as  balancing  chambers.  These  annu- 
lar balancing  chambers  are  coruiected  together 
^'"^  by  passages  19'  .  .  .  I9n,  the  whole  of  the  cham- 
bers 18  and  of  the  passages  19  forming  a  laby- 
rinth in  which  the  fiuid  velocity  acquired  in  one 
passage  19  is  annihilated  in  the  following  cham- 
ber  18. 

On  the  other  hand,  in  the  cover  rings  27'  27- 
of  the  movable  blade  rim.s,  hollows  are  provided 
which  form  annular  balancing  chambers  22'  22^ 
223  and  24'  24^  24'  with  the  wall  25  of  the  stator, 
75  the  chambers  22  being  connected  together  by  the 
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passages  23'  23^  23^  and  the  chambers  24  being 
connected  together  by  the  passages  25'  25^  25^. 

The  cover  rings  28  of  the  fixed  blade  rims  are 
also  provided  with  cavities  forming  with  the  wall 
21  of  the  rotor  annular  balancing  chambers  20' 
202  20^  connected  together  by  passages  21'  21^  2(^. 

Passages  26'  26^  in  any  number  are  provided 
in  the  wheel  2  and  connect  both  faces  of  the  wheel 
together  in  the  place  of  the  balancing  chambers 

202  and  185,  20^  and  18^.  Certain  of  these  pas- 
sages 26'  are  always  arranged  between  the  centre 
of  the  rotor  and  the  first  movable  blade  rim  in 
order  to  connect  the  centre  of  the  rotor  with  the 
suction  side  of  the  compressor  and  must  have  a 
sufficient  section  for  leading  the  fluid  leakage 
from  the  face  2^  towards  the  face  2'. 

In  the  annular  chambers,  for  Instance  29'  20^ 

203  a  flow  of  fluid  will  establish  itself  through  the 
passages  21'  2(2  2P  so  that  the  pressure  existing 
in  these  chambers  will  be  the  same  as  the  pres- 
sure existing  in  the  blade  rim  72.  in  short,  this 
device  establishes  a  pressure  in  the  space  between 
the  cover  ring  of  the  blades  and  the  stator  in 
the  case  of  a  movable  blade  rim  or  between  the 
blade  cover  ring  and  the  rotor  in  the  case  of  a 
fixed  blade  rim,  which  pressure  is  equal,  on  the 
one  hand,  to  the  pressure  existing  in  the  blade 
rim  tmder  consideration  and,  on  the  other  hand, 
to  the  pressure  existing  in  the  corresponding 
chambers  of  the  face  22  of  the  rotor,  thus  pro- 
ducing an  axial  balancing  effect  in  all  the  points 
of  the  rotor. 

This  turbine  offers  various  advantages  and 
more  particularly  the  following  ones: 

(a)  A  perfect  balancing  effect  is  obtained  if 
the  number  of  the  chambers  and  the  dimensions 
of  the  latter  are  the  same  for  each  face  of  the 
wheel; 

(b)  The  tightness  between  two  successive  blade 
rims  is  increased,  so  that  leakage  is  reduced  and 
the  efficiency  increased. 

For  working  as  a  compressor  the  invention 
avoids  the  drawbacks  of  the  known  blade  rim.s  by 
providing  a  particular  form  of  blade  rims  (Fig- 
ure 6). 

The  blades  of  these  fixed  and  movable  blade 
rims  have  an  increased  thickness  37  from  the 
region  of  their  bend  up  to  their  extremities;  ac- 
cordingly, the  fluid  vein  remains  always  in  con- 


tact with  the  convex  surface  38  of  the  blade  and 
thus  the  above  mentioned  separating  effect  due 
to  the  centrifugal  force  is  avoided. 

Blades  show  also  on  their  outlet  faces  a  cylin- 
5  drlcal  surface  39  which  is  so  formed  that  the  fluid 
vein  40  leaving  the  front  blade  rim  leaves  a  par- 
tial vacuum  zone  41  in  the  following  blade  rim. 

The  said  blade  rims  offer  the  following  advan- 
tages : 

10  (a)  The  efficiency  of  the  curvilinear  nozzle 
formed  of  two  successive  blades  of  one  and  the 
same  blade  rim  is  increased  since  the  fluid  vein 
is  not  separated  from  the  convex  surface  38, 
which  avoids  the  formation  of  eddies  in  the  said 

15  vein; 

(b)  The  action  of  the  centrifugal  force  in  a 
curvilinear  blade  rim  has  for  its  effect  that  at 
A  (Figure  6)  the  pressure  is  considerably  higher 
than  at  B. 

20  Thus  the  hollow  face  of  a  movable  blade  mov- 
ing in  the  direction  of  the  arrow  receives  fluid 
of  a  higher  pressure,  then  the  edge  of  this  mov- 
able blade  is  suddenly  in  front  of  the  rear  edge 
of  the  fixed  blade  (position  shown  in  Figure  6) . 

o-,  Then,  during  the  time  which  the  movable  blade 
requires  for  travelling  along  the  segment  e,  its 
hollow  face  receives  no  fluid.  Thus,  the  pressure 
drops  along  this  hollow  face  due  to  the  inertia  of 
the  fluid  which  it  contained  and  which  possessed 

OQ  a  certain  velocity,  as  well  as  to  the  friction  of  the 
vein  which  flows  along  the  convex  face  of  the 
preceding  blade. 

When  the  hollow  face  of  the  movable  blade 
comes  in  front  of  the  point  B  (front  edge  of  the 

r^5  fixed  blade)  the  pressure  existing  along  this  hol- 
low face  is  nearer  to  that  which  exists  in  B. 

The  tendency  of  the  fluid  vein  of  flowing  back 
which  periodically  occurs  in  blade  rims  made  ac- 
cording to  the  usual  technical  methods,  each  time 
!0  when  a  movable  blade  passes  in  front  of  a  flxed 
blade,  is  reduced  or  even  annihilated  in  the  case 
of  the  invention.  Eddies  are  thus  less  violent  and 
the  internal  efficiency  is  therefore  meliorated. 
The  invention  covers  this  particular  form  of 

45  execution  of  the  blades  irrespectively  of  the  kind 
of  turbine  or  compressor  in  which  the  said  blades 
are  used. 
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The  2  seals  bicycle,  so  called  tandem,  such 
as  presently  embodied,  includes  two  similar  seats 
placed  one  behind  the  other.  The  two  cyclists 
occupy  about  the  same  length  on  the  tandem, 
each  of  them  using  his  own  crankgear. 

The  result  is  a  large  and  therefore  bulky, 
heavy  and  costly  machine  which  can  hardly  be 
managed  by  one  person  in  the  absence  of  the 
other. 

The  object  of  the  present  invention  is  to  re- 
move such  drawbacks  by  creating  a  two-seats 
bicycle  no  larger  than  any  ordinary  bicycle  and 
on  which  the  two  cyclists,  still  seated  one  be- 
hind the  other  but  very  close  to  each  other  and 
so  to  speak  fitting  into  each  other  (rather  like, 
on  a  motor-bicycle,  the  driver  and  his  passenger 
on  the  tan-sad)  both  contribute  to  the  pedal- 
ling, generally  on  the  same  crankgear,  provided 
for  instance  and  to  that  object  with  pedals  al- 
lowing two  feet  to  rest  at  the  same  time,  such 
as  further  described. 

In  order  to  make  the  invention  better  imder- 
stood,  we  shall  now  describe,  as  an  instance  in 
no  way  limitative,  a  few  embodiments  of  the  im- 
provements it  conveys. 

Fig.  I  represents  the  two  cyclists  1  and  2  as 
seated  one  on  an  ordinary  saddle  3,  the 
other  on  a  seat  with  its  back  4  allowing  him  to 
take  support  with  his  back,  in  order  to  react  to 
the  stroke  of  the  pedal,  as  happens  for  cyclists 
using  bicycles  with  horizontal  pedalling.  Such 
a  seat,  fixed  where  a  luggage-carrier  should  be. 
can  be  provided  with  a  strap  so  as  to  hold  the 
second  cyclist  and  prevent  his  sliding  forwards. 

The  two  cyclists,  the  legs  of  one  more  wide 
open  and  framing  the  other's  legs,  work  the 
same  crank  gears  5  by  means  of  the  two  ele- 
ments pedals  6'  6  and  T  7  of  which  Pig.  II, 
still  given  as  an  instance,  shows  an  embodiment. 

These  pedals,  such  as  it  looks,  are  simply  com- 
mon double  pedals,  two  pedals  successively  fit- 
ted upon  the  same  axle.  The  second  element  in 
each  pedal  may,  if  needed,  be  removable,  un- 
screwed and  folded  back  under  the  first  in  or- 
der to  lessen  the  bulk  in  width  of  the  machine 
when  used  by  one  person. 

In  another  embodiment,  both  cyclists  seated 
as  aforesaid,  no  longer  put  their  feet  one  besides 
the  other  respectively,  but  one  above  the  other, 
with  feet  superposed  on  each  other.  The  two 
elements  6  and  7  of  the  double  pedal  as  well  as 
6'  and  T  (Fig.  ni)  are  for  instance  assembled 
by  small  connecting-rods.  The  rotation  of  such 
connecting-rods  around  their  upper  axle  is,  if 
needed  limited,  although  allowing  of  a  satisfac- 


tory articulation  of  the  ankles,  in  order  to  pre- 
vent the  cyclist  seating  lower,  from  having  his 
feet  squeezed  between  the  two  elements  of  each 
pedal  during  their  rotation. 
5  A  machine  according  to  the  invention  may  also 
be  obtained  by  the  alteration  of  any  ordinary 
bicycle  of  strong  build.  And,  considering  the 
large  number  of  bicycles  in  use  at  present,  the 
adaptation  of  the  invention  to  these  will  make 
10  in  itself  a  far-reaching  application. 

As  regards  that  simplest  of  alterations,  it  is 
enough  to  fix  a  seat  where  a  luggage  carrier 
should  be  while  moving  the  saddle  forwards,  if 
needed,  to  balance  the  machine  satisfactorily,  and 
1j  to  substitute  to  the  pedal  other  pedals  such  as 
have  been  already  described,  for  instance. 

The  original  pedals  may  be  kept  too,  and  the 
second  element  of  pedals  added,  or  more  sim- 
ply some  kinds  of  foot-rests,  which  in  a  sort  of 
20  embodiment,  would  make  for  instance  a  prolon- 
gation and  allow  the  second  cyclist  to  carry  his 
effort.  In  order  that  such  an  effort  may  be  per- 
formed normally,  these  foot  rests  should  be  dis- 
placed in  relation  to  the  plane  of  the  pedals 
and  show,  if  needed,  a  certain  bent  to  account  for 
the  angle  made  by  the  two  cyclists'  legs  and  re- 
sulting from  their  respective  position. 

Fig.  IV  shows  a  device  of  such  kind:  10  is  a 
joint  holding  the  existing  pedal  from  imderneath. 
and  fastened  to  it  by  bolts  I'-  This  joint  is 
prolonged  in  order  to  make  the  rest  foot  12 
which  the  second  cyclist  will  work.  The  rest 
foot,  padded  with  rubber  so  as  to  prevent  any 
sliding,  shows  an  oval  section  and  the  plane  of 
the  main  axle  of  the  oval  makes  with  the  plane 
of  the  pedal  an  angle  equivalent  to  that  made 
by  the  two  cyclists'  legs. 
A  particularly  simple  embodiment  as  regards 
40  the  system  of  adaptation  can  be  devised  as  fol- 
lows: 

The  pedal  used  by  the  second  cyclist  will  con- 
sist of  a  U  shaped  stirrup  (3,  Fig.  5,  of  a  length 
twice  that  of  the  pedal  itself  so  as  to  project 
45  outwardly. 

It  will  be  fixed  astride  on  the  pedal,  one  of 
its  two  branches  taking  support  from  over  the 
foreside  of  the  pedal,  the  other  from  underneath 
against  the  back  side  of  the  pedal. 
50  Rings  14  will  be  strong  on  each  branch  and 
hold  it  in  the  right  place  and  will  themselves 
be  fixed  against  the  sides  of  the  pedals  by  means 
of  small  bolts. 

According  to  this  device,  the  plane  of  the  stir- 
55  rup  makes  with  the  plane  of  the  pedal  an  angle 
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which  successfully  corresponds  to  the  angle  made 
by  the  two  cyclists,  with  the  crankgear  as  apex. 

In  order  to  compensate  the  angle  made  by  a 
wider  opening  of  the  back  cyclist's  legs,  the  stir- 
rup will  be  upwardly  bent  in  its  projecting  part, 
as  on  Fig.  V. 

Finally,  in  another  embodiment  of  the  pres- 
ent invention  which  would  only  be  advisable  when 
the  passenger  on  the  back,  seat  should  be  smaller 
and  therefore  have  shorter  legs  than  the  driver's, 
the  machine  should  be  provided  with  two  crank- 
gears,  both  cogged  as  in  a  tandem.  But  the 
double  crankgear,  the  sole  object  of  which  would 
be  to  correct  the  different  size  of  the  cyclist 
without  lengthening  the  machine,  should  not 
modify  their  respective  positions  in  relation  to 
the  invention,  that  is  very  close  to  each  other. 
The  two  axles  of  the  double  crankgear  should 
only  be  distant  by  the  length  needed  by  the 
cranks  not  to  collide  into  each  other,  altogether 
allowing  them  to  run  courses  overriding  each 
other  partially. 

It  is  obvious  that  the  above  described  ma- 
chines can  be  equipped  with  all  accessories  as 
are  usually  fitted  on  bicycles  or  which  may  be 
adapted  to  them. 

It  is  obvious  that  the  above  described  ma- 
chines can  be  equipped  with  all  accessories  as 


are  usually  fitted  on  bicycles  or  which  may  be 
adapted  to  them. 

It  should  be  noticed  too  that  by  means  of  that 
device,  the  efficient  angle  of  action  of  each  cyclist 

5  is  displaced  in  relation  to  the  other.  The  wholly 
dead  angle  is  therefore  reduced,  allow^ing  of  an 
improved  eflBciency,  particularly  noticeable  at  re- 
duced speed  and  when  ascending  hill. 
The  result  is  that  the  device  double  pedalling. 

10  such  as  above  described,  as  applied  to  bicycles, 
can  be  adapted  with  profit  to  all  machines  ac- 
tioned  by  pedals  as  on  the  bicycles:  pedal  boats, 
bellows  actioned  by  pedals  etc.  and  also  to  tan- 
dems which  can  therefore  be  used  by  3  or  4 

15  cyclists. 

It  further  allows  to  create  machines  of  a  new 
kind  endowed  with  the  benefits  of  the  inven- 
tion: less  bulk  and  less  cost,  or  else  to  modify 
the  existing  machines  as  would  require  increased 
power  by  the  adjunction  of  accessories,  a  seat 
and  double  pedals,  altering  them  according  to  the 
invention. 

The  shapes,  sizes  and  devices  of  the  frame- 
work and  crankgear  can  vary,  without  modifying 
05  the  general  conception  of  the  invention  as  above 
described. 

ALICE  HENRIQUES  RABA. 
GEORGES  HENRIQUES  RABA. 
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This  is  a  division  of  my  prior  application  Se- 
rial Number  167,659  filed  October  6,  1937. 

The  scale  beams  adopted  in  automatic  weigh- 
ing machines  hitherto  known  are  for  the  purpose 
of  determining  whether  the  weight  of  a  given  ar- 
ticle, or  of  a  given  quantity  of  a  material,  is  great- 
er or  less  than  a  predetermined  theoretical  value, 
in  order  to  enable  a  further  operation  to  be  ef- 
fected in  accordance  with  such  determination. 
Thus  for  example  the  scale  beams  in  machines 
for  weighing  out  materials  determine  the  weight 
of  material  upon  the  scale  pan,  and  if  the  weight 
of  material  thereon  is  less  than  a  pre-determined 
value,  a  further  supply  of  material  enters  the 
scale  pan,  whereas  in  the  event  of  there  being  a 
sufficient  weight  of  material  upon  the  pan  this 
quantity  is  transferred  for  packing.  Apparatus 
of  this  nature  is  disclosed  U.  S.  Patent  Number 
2,198,788.  In  machines  for  sorting  articles  ac- 
cording to  their  weight  the  scale  beams  have  the 
same  function  as  in  these  weighing  out  machines, 
that  is  to  say,  of  distributing  the  articles  in  ac- 
cordance with  any  desired  theoretical  limit  of 
weight,  which  may  be  determined  in  grams  for 
example,  into  light  and  heavy  articles. 

For  the  correct  sorting  of  articles  into  light  and 
heavy  articles  it  is  very  Important  that  the  scale 
beams  should  be  of  the  utmost  possible  sensitive- 
ness, and  that  this  sensitiveness  should  in  fact 
be  utilized  in  weigliing.  The  adoption  of  scale 
beams  of  the  utmost  sensitiveness,  in  known  ma- 
chines, does  not  however  guarantee  accurate 
working  thereof,  because  the  scale  beams  in  auto- 
matic weighing  are  exposed  to  unfavourable  con- 
ditions, which  distort  the  normal  working  there- 
of, and  prevent  the  weighing  from  being  effected 
within  the  limits  of  sensitiveness  of  the  scale 
beam,  in  some  machines,  for  example,  the  scale 
beams  are  subjected  during  the  weighing  to  the 
influence  of  individual  accessory  members,  which, 
during  the  time  when  material  is  being  supplied 
for  weighing,  have  a  braking  effect  on  the  action 
thereof,  the  deflection  of  the  scale  beam  being 
utilised  for  carrying  out  operations  which  render 
it  necessary  that  the  deflection  should  be  large 
and  powerful.  Finally  in  some  machines  the 
scale  beams  move  upon  an  endless  track  or  the 
like,  which  in  itself  precludes  the  employment  of 
sensitive  scale  beams.  In  these  cases,  however, 
a  mechanical  impulse  cannot  be  ensured  in  de- 
flections within  the  limits  of  the  sensitiveness  of 
the  scale  beam. 

Similar  circumstances  preclude  the  possibility 
of  weighing  upon  scales,  particularly  automatic 
scales,  with  a  maximum  exactitude,  that  is  to  say. 
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within  the  limits  of  very  small  weights,  by  which 
the  sensitiveness  of  a  scale  beam  is  characterised. 
It  should  be  mentioned  that  a  scale  beam  in  the 
position  of  equilibrium  has  no  kinetic  energy,  and, 
that  a  very  small  loading  of  the  scale  beam,  in 
the  neighbourhood  of  the  sensitiveness  of  the 
scale  beam,  yields  a  greatly  retarded,  small  and 
hardly  appreciable  deflection,  which  cannot  do 
any  mechanical  work,  or  even  close  the  contact 
of  an  electric  circuit,  whereas  in  all  automatic 
weighing  apparatus,  if  the  same  are  to  work  ac- 
curately, even  with  small  deflections,  in  depend- 
ence upon  the  result  of  the  weighing,  an  impulse 
must  be  given  for  the  purpose  of  carrying  out  a 
mechanical  operation;  thus  for  example,  for  the 
purpose  of  delivering  or  not  delivering  material, 
or  for  the  purpose  of  displacing  the  article  in  the 
direction  of  the  light  or  heavy  groups  and  so 
forth. 

This  invention  consists  in  apparatus  for  auto- 
matic weighing  by  the  aid  of  a  scale  beam,  which, 
however,  in  its  work  is  not  exposed  to  any  influ- 
ence from  subsidiary  members,  though  in  de- 
pendence upon  the  direction  of  deflection  of  the 
scale  beam  a  mechanical  impulse  is  obtained  for 
producing  a  working  effect  upon  the  article.  Ac- 
cording to  the  present  Invention  any  deflections, 
even  those  that  are  hardly  perceptible,  can  be 
ascertained,  and  are  completely  sufficient,  after 
the  termination  of  the  weighing,  in  dependence 
upon  the  result  thereof,  to  give  a  mechanical  im- 
pulse, by  means  of  an  auxiliary  soiu-ce  of  energy, 
for  the  purpose  of  carrying  out  a  further  me- 
chanical operation  without  any  cooperation  of 
the  scale  beam. 

The  apparatus  according  to  this  invention  Is 
based  upon  the  mutual  action  of  a  part  on  the 
scale  beam,  and  a  special  feeling  number,  which 
only  comes  into  operation  after  the  weighing  has 
been  effected  or  after  any  deflection  of  the  scale 
beam. 

A  further  Important  feature  of  the  invention 
consists  in  a  supplemental  arresting  device  which 
ensiu"es  correct  deflection  of  the  scale  beam  and 
proper  cooperation  between  the  scale  beam  and 
feeler. 

Some  embodiments  of  weighing  apparatus  ac- 
cording to  the  present  invention  are  diagram- 
matically  illustrated  by  way  of  example  in  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  diagrammatic  view  In  elevation  of 
apparatus  for  carrying  out  the  invention; 

Figm-es  2,  3,  4  and  5  are  similar  views  of  part 
of  the  apparatus,  showing  various  possible  posl- 
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tions  of  the  scale  beam  after  the  expiration  of 
the  time  allowed  for  weighing; 

Figure  7  shows  a  part  of  the  apparatus  shown 
in  Figure  1  in  a  different  position  to  illustrate 
the  release  of  the  scale  beam,  and 

Figures  8  to  12  are  various  views  showing  a  far- 
ther modified  form  of  construction. 

Figure  1  shows  ordinary  weighing  apparatus 
with  a  two-armed  scale  beam  I,  which  swings 
upon  the  knife  edge  of  a  triangular  knife  2  on 
bearing  3.  At  the  ends  of  the  scale  beam  I  there 
are  triangular  knife  edges  4  and  5,  through  the 
medium  of  which  loads  P  and  Q  to  be  compared 
act  upon  the  scale  beam  (.  The  scale  beam  I 
may  be  held  at  the  points  m  and  n  by  means  of 
any  known  arresting  device  acting  in  the  direc- 
tion of  movement  of  the  scale  beam  and,  forming, 
for  instance,  a  fork  6,  Vv'hich  is  supported  by 
means  of  a  roller  7  upon  one  arm  of  a  lever  8, 
which  can  be  deflected  into  the  position  indicated 
^n  dotted  lines  in  Figure  1  by  the  co-operation  of 
a  cam  disc  9  with  a  roller  10.  The  lever  8  exe- 
cutes such  a  deflection  when  the  cam  disc  9  re- 
volves in  the  direction  indicated  by  an  arrov/, 
when  the  point  b  of  the  cam  disc  comes  into  con- 
tact with  the  roller  10.  The  roller  7,  and  with  it 
the  fork  G,  then  sink  into  the  position  indicated 
in  dotted  lines  in  Figure  1,  and  remain  in  this  po- 
sition during  the  further  rotation  of  the  cam  disc 
9,  until  the  point  c  thereon  comes  into  contact 
with  the  roller  (0.  In  the  lower  position  of  the 
arresting  fork  6  the  scale  beam  1  is  completely 
released,  and  can  oscillate  under  the  influence  of 
the  loads  P  and  Q.  The  time  during  which  the 
part  from  b  to  c  of  the  periphery  of  the  cam  disc 
9  is  passing  the  roller  10  is  therefore  devoted  to 
the  weighing.  During  the  further  rotation  of  the 
cam  disc  9  through  an  angle  corresponding  to  the 
part  c  to  d  the  lever  8  rocks  back  into  the  original 
position  and  arrests  the  scale  beam  (  for  a  period 
during  wliich  the  cam  disc  9  rotates  from  d 
through  e  and  /  to  a.  Hence  the  scale  beam, 
from  the  point  d  to  the  point  a  of  the  cam  disc  9, 
is  arrested,  and  during  this  time,  by  means  of  a 
known  device,  the  load  P  or  Q  can  be  removed  and 
replaced  by  a  fresh  one,  or  some  other  work  can 
be  carried  out  in  dependence  upon  the  purpose 
for  which  the  weighing  machine  is  employed. 

The  scale  beam  may  for  instance  be  sensitive 
to  a  loading  of  0.01  gram,  and  from  this  load  up- 
wards is  capable  of  deflecting  from  the  position 
AB  into  the  position  CD  or  EF  within  the  tim.e 
during  which  the  cam  disc  9  passes  with  its  arc 
— c  over  the  roller  10.  This  period  is  herein- 
after referred  to  as  the  weighing  time. 

In  order  to  determine  this  deflection  upwards 
or  downwards,  and  to  give  a  corresponding  im- 
pulse for  carrying  out  or  not  carrying  out  a  defi- 
nite operation  by  means  of  an  auxiliary  source  of 
energy,  there  is  employed  according  to  the  inven- 
tion an  operation  control  means  consisting  for 
example  of  a  member  1 2  bent  into  the  shape  of  a 
4ook  with  one  sharp  end  and  one  blunt  end  (Fig. 

moianted  on  the  end  of  a  lever  1 1.  This  hook, 
\i?hich  will  hereinafter  be  referred  to  as  the  feeler 
can  rotate  freely  in  the  lever  1 1  in  a  counter 
clockwise  direction  according  to  the  embodiment 
illustrated  about  a  pivot  12a  (Figure  6),  while 
rotation  thereof  in  a  clockwise  direction  is  pre- 
vented by  an  abutment  or  screw  13,  upon  which 
the  blunt  horizontal  end  12b  of  the  feeler  12 
rests  by  its  own  weight.  The  lever  1 1  swings  upon 
a  pivot  14  by  the  aid  of  a  cam  disc  15  (Figure  1) 
revolving  at  the  same  time  as  the  disc  9  about  the 
same  axis,  and  of  a  roller  IG.   Within  the  time 


during  which  the  segment  a — b — c  of  the  cam 
disc  9  is  moving  past  the  roller  10,  a  segment 
ai — bi — ci  of  the  cam  disc  15  moves  past  the  roll- 
er 16,  and  the  lever  II  is  deflected  through  an 

f)  angle  ao  so  that  in  the  position  corresponding  to 
the  point  ci  on  the  cam  disc  15  the  lever  1 1,  with 
its  feeler  12  touches  a  part  arranged  rockably  cn 
the  end  of  the  scale  beam.  In  the  example 
shown,  the  said  part  is  formed  by  a  blade-like 

]()  contact  member  17  which  bears  freely  upon  a 
small  table  18  secured  to  the  end  of  the  scale 
beam  I  and  provided  with  a  notch  1 9.  The  part 
17  bears  with  one  knife  edge  against  the  edge  of 
the  table  18,  and  projects  with  its  other  knife 

] edge  beyond  the  margin  of  this  table.  The  cor- 
rect position  of  the  plate  17  upon  the  table  18  is 
ensured  by  its  own  weight. 

In  the  event  of  the  scale  beam  I,  in  conse- 
Quence  of  a  difference  between  the  loads  Q  and 

20  P  amount  to  0.01  gram  or  more,  moving  out  of 
the  position  AB  into  the  position  EF  when  re- 
leased, the  aforementioned  contact  of  the  feeler 
12  with  the  edge  of  the  part  17  does  not  take 
place,  and  since  the  lever  1 1,  owing  to  the  influ- 

25  ence  of  the  cam  surface  ci — di  on  the  cam  disc 
deflects  further  through  an  angle  a,  the  feeler  12 
passes  undisturbed  through  the  notch  19  in  the 
table  18  underneath  the  part  17,  as  shown  in  Fig- 
ure 3.  In  the  event  of  the  scale  beam  1 ,  in  conse- 

.",0  quence  of  the  difference  between  P  and  Q  being 
equal  to  or  greater  than  0.01  gram,  being  deflect- 
ed to  the  left  into  the  position  CD,  the  feeler  12, 
upon  the  lever  1 1  being  deflected  through  the  an- 
gle ao+a,  engages  the  edge  of  the  part  17  and  is 

."..■j  rotated  in  a  counter  clockwise  direction  relative 
to  the  lever  1 1 ,  as  shown  in  Figure  4.  If  actual 
contact  of  the  point  of  the  feeler  1 2  with  the  edge 
of  the  part  17  occurs,  which  is  only  possible  when 
the  scale  beam  1  is  at  rest  in  its  position  AB,  that 

40  is,  for  instance,  when  P—Q  is  less  than  0.01  gram, 
the  feeler  12,  upon  deflection  of  the  lever  11 
through  the  angle  ao+a,  rotates  in  a  counter 
clockwise  direction,  and  can  also  raise  the  part 
17,  as  shown  in  Figure  5.    The  position  of  the 

4.-,  feeler  12  corresponding  to  Figure  5  is  very  im- 
probable, since  during  the  raising  of  the  part  17 
the  equilibrium  at  the  point  of  contact  is  dis- 
turbed, and  the  part  17  in  relation  to  the  feeler 
12,  assumes  one  of  the  positions  represented  in 

.-,,)  Figures  3  and  4. 

From  the  above  description  it  will  be  gathered 
that  the  lever  1 1  has  a  positive  movement,  and 
takes  the  feeler  1 2  with  it  towards  the  scale  beam, 
so  that  if  the  part  1 7  were  to  be  rigidly  connected 
with  the  scale  beam  1,  the  feeler  12,  in  the  event 
of  direct  contact  with  the  part  17,  would  have  to 
bear  against  the  part,  and  a  raising  of  the  scale 
beam  out  of  its  bearing  3  might  occur.  To  pre- 
vent this,  the  movability  of  the  part  17  is  neces- 

00 

It  is  obvious  from  Figure  3  that,  for  instance, 
with  a  load  P  less  than  Q,  the  feeler  12  deflects 
freely  through  the  entire  angle  ao+a  without 
meeting  the  part  1 7  and  bears  with  its  blunt  end 
12b  against  the  lever  21.  This  lever  21  serves 
as  release  organ,  whose  movement  may  be  uti- 
lized for  operating  a  known  mechanism  which 
carries  out  certain  manipulations  with  the  article 
on  the  scale,  for  instance,  it  removes  said  article 

70  and  puts  a  fresh  one  in  its  place,  or  it  carries  out 
other  manipulations  which  are  dependent  on  the 
purpose  for  which  the  scale  beam  is  intended. 
It  is  also  possible  to  utilize  the  movement  of  the 
lever  or  release  organ  21,  for  instance,  through 

7.5  the  medium  of  a  contact  spring  22  for  switching 
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on  an  electric  current  of  any  known  device  (not 
shown)  which  carries  out  the  corresponding  ma- 
nipulations with  the  article.  The  lever  or  the  re- 
lease organ  21  normally  assumes  the  position 
shown  in  Figure  1;  this  position  is  determined, 
for  instance,  by  a  regulating  screw  21a  (Pig.  1) 
arranged  on  the  left  arm  of  the  lever  21.  The 
said  regulating  screw  21a  prevents  a  deflection 
of  the  lever  2 1  to  the  left  while  a  deflection  to  the 
right  is  effected  by  the  blunt  end  12b  of  the  feeler 
1 2  bearing  against  the  said  lever  so  that  this  lever 
is  moved  to  the  right  (Fig.  3)  and  comes  in  con- 
tact with  the  contact  spring  22  which,  as  stated 
above,  is  adapted  to  switch  on  an  electromagnetic 
device.  When  the  feeler  (2  meets  the  part  17, 
as  shown  in  Fig.  4,  the  end  of  the  feeler  (2b  moves 
upward  whereby  it  does  not  meet  the  lever  or  re- 
lease organ  21,  that  is  to  say  the  release  organ 
21  Is  not  actuated  so  that  the  corresponding 
mechanism  is  not  set  in  operation. 

As  regards  the  case  illustrated  in  Figure  5,  the 
arm  (2b  likewise  cannot  rock  the  lever  2(  for  the 
purpose  of  giving  contact  with  the  spring  22,  and 
the  article  is  automatically  transferred  to  the 
category  of  heavy  articles.  If  however  the  posi- 
tion of  tlie  feeler  (2  after  contact  -with  the  part 
(7  is  changed  into  the  position  illustrated  in  Fig- 
ure 3,  the  article  is  transferred  into  the  category 
of  light  articles.  On  this  ground  in  the  event  of 
the  weight  of  the  article  differing  from  a  pre- 
determined theoretical  value  by  an  amount 
smaller  than  that  by  which  the  sensitiveness  of 
the  scale  beam  is  characterised,  for  instance  0.01 
gram,  or  in  other  words  if  the  scale  beam  exe- 
cutes no  deflection,  a  transfer  of  the  article  into 
the  category  of  heavy  articles  is  possible  in  the 
same  manner  as  the  transfer  thereof  into  the 
category  of  light  articles,  because  its  weight  lies 
at  the  theoretical  boundary  between  the  two 
categories.  Articles  of  a  weight  which  differs 
from  a  pre-determined  theoretical  value  by  a 
magnitude  characterising  the  sensitiveness  of  the 
scale  beam,  for  instance  by  0.01  gram,  or  by  a 
greater  value,  are  transferred  to  the  correspond- 
ing category.  From  the  point  di  on  the  cam 
disc  1 5  onwards,  the  lever  ( ( ,  together  with  the 
feeler  (2,  owing  to  the  action  of  the  cam  di — 
ei — /i — ai,  can  execute  a  return  movement  into 
the  original  position  (Figure  1),  that  is,  within 
the  time  in  which  the  scale  beam  can  already  be 
arrested,  as  will  be  seen  from  the  cam  disc  9  in 
Figure  1,  for  the  purpose  of  effecting,  duiing  the 
time  of  its  arrest,  any  desired  operation  on  the 
article  weighed,  for  which  purpose  an  impulse 
has  been  given  by  the  lever  2 1 . 

It  may  be  observed  that  the  part  17,  as  already 
described,  is  rockable  on  the  scale  beam  (,  that 
is  to  say,  can  raise  itself,  as  indicated  in  Fig- 
ure 5.  Such  a  construction  of  the  part  17  is  for 
the  purpose,  as  ali-eady  mentioned,  of  preventing 
the  knife  edge  2  from  being  displaced  relatively 
to  or  raised  out  of  its  bearing  3,  at  the  moment 
of  contact  of  the  part  17  with  the  feeler  12. 
This  measure  is  indispensable  if  the  sensitive- 
ness of  the  scale  beam  1  is  to  be  preserved. 

The  feeling  means  described  can  only  work 
accurately  imder  the  condition  that  the  deflec- 
tion of  the  scale  beam  immediately  following 
the  moment  of  release  of  the  scale  beam  by  the 
stop  occurs  on  the  right  side,  that  is,  on  the  side 
of  the  greater  load,  P  or  Q.  Not  one  of  the  known 
arresting  devices  all  of  which  act  in  the  direction 
of  the  deflections  of  the  scale  beam  can  however 
ensure  such  regularity  of  the  deflection  of  the 
scale  beam,  because  on  account  of  moisture,  dirt 


or  other  hitherto  iindiscovered  causes  the  scale 
beam  adheres  to  the  arresting  members,  and  is 
practically  never  released  at  the  two  points  m 
and  n  at  exactly  the  same  moment.  Such  a  phe- 

5  nomenon  can  as  a  rule  be  observed  in  the  man- 
ually controlled  balances  in  chemical  labora- 
tories, and  for  this  reason  the  first  deflection  is 
always  ignored  therein,  and  the  weight  of  the 
article  is  judged  by  observing  a  number  of  suc- 

10  cessive  deflections,  or  is  noted  after  the  scale 
beam  has  come  to  rest.  These  circumstances 
have  the  result  that  after  releasing  the  arrest, 
the  scale  beam  does  not  remain  at  rest,  either 
when  there  is  complete  equality  between  P  and 

Ij  Q  or  when  there  is  a  slight  difference  between 
them,  but  can  oscillate  to  one  side  or  the  other, 
so  that  the  feeler  may  yield  an  inaccurate  weigh- 
ing result,  and  may  therefore  occasion  an  error 
in  the  action  of  the  machine.  If  for  instance  on 

20  the  left  arm  of  the  scale  beam  1  in  Figure  1  the 
load  P  is  lighter  than  the  load  Q  by  0.01  gram, 
the  scale  beam  should  adjust  itself  into  the  po- 
sition EF.  In  consequence  however  of  adhesion 
of  the  scale  beam  at  the  point  m  to  the  arresting 

2.)  fork  6,  the  scale  beam  may  swing,  after  release, 
out  of  the  position  AB  into  the  position  CD.  If 
this  incorrect  deflection  occurs  at  a  time  when 
the  arc  b — c  of  the  cam  disc  9  is  acting  upon  the 
roller  10  it  is  obvious  that  an  article,  which  in 

.•;o  itself  is  light,  may  be  disposed  of  as  if  it  were 
a  heavy  article. 

The  suitability  of  the  feeler  is  therefore  condi- 
tioned by  a  correct  direction  of  the  first  deflec- 
tion of  the  scale  beam,  which  according  to  the 

r,.)  present  invention  is  attained  by  means  of  a  sec- 
ondary arresting  device,  which  is  illustrated  in 
Figures  1  and  7,  and  which  consists  for  example 
of  a  three-armed  lever  freely  rotatable  upon  the 
pivot  24.   The  arm  23  of  the  three-armed  lever 

40  is  pressed  lightly  against  the  point  of  a  pin  26, 
secured  to  the  scale  beam  1,  by  the  influence  of  a 
weight  25  loading  the  three-armed  lever.  After 
release  by  the  primary  arresting  device  6  the 
scale  beam  still  remains  under  the  influence  of 

45  the  three-armed  lever,  which,  by  friction  of  the 
arm  23  on  the  point  of  the  pin  26,  reduces  the 
sensitiveness  of  the  scale  beam  for  a  time,  for 
instance  for  so  long  as  the  point  b  on  the  cam 
disc  9  is  not  in  contact  with  the  roller  10,  so  that 

50  the  aforementioned  adhesion  at  the  points  ni 
and  n  by  the  scale  beam  is  not  perceptible,  and 
therefore  does  not  bring  about  any  deflection  of 
the  scale  beam  at  the  wrong  time.  As  soon  as 
the  arresting  fork  6  assumes  its  lower  position, 

r,o  indicated  in  Figure  7,  and  in  Figure  1  in  dotted 
lines,  which  occurs  at  the  point  b  of  the  cam 
disc  9  (Figures  1  and  13),  a  stoppage  of  the 
secondary  arresting  appliance  is  effected,  this 
being  by  the  aid  of  a  lever  27,  rotatable  upon  a 

CO  pivot  28,  and  resting  upon  the  lever  arm  8.  An 
upwardly  directed  arm  27a  of  this  lever  strikes 
against  a  downwardly  directed  arm  23a  of  the 
three-armed  lever  23  and  rocks  the  same  in  a 
clockwise  direction,  as  a  result  of  which  the  arm 

05  23  of  this  three-armed  lever  releases  the  pin  26, 
and  therefore  the  scale  beam  1  also,  wherein  any 
movement  occurs  with  zero  velocity  exclusively 
under  the  influence  of  the  loads  P  and  Q.  The 
moment  of  release  of  the  scale  beam  by  the  sec- 

70  ondary  arresting  device  therefore  constitutes  the 
beginning  of  the  weighing,  that  is,  at  the  point  b 
on  the  cam  disc  9.  The  end  of  the  weighing  oc- 
curs at  the  moment  at  which  the  feeler  12 
touches  the  edge  of  the  blade  17  or  travels  be- 

75  yond  the  said  angle. 
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It  is  quite  clear  that  with  a  sufficiently  large 
difference  between  the  loads  P  and  Q,  regardless 
of  the  adhesion  of  the  scale  beam  at  the  points 
m  and  n,  the  first  deflection  of  the  scale  beam 
will  always  be  in  the  right  direction,  and  may 
take  place  even  before  the  stoppage  of  the  sec- 
ondary arresting  device.  In  the  case  of  small 
difference  between  P  and  Q,  and  the  adhesion 
phenomena  at  the  points  m  and  n,  the  correct- 
ness of  the  scale  beam  deflection  is  ensured  by 
the  employment  of  the  secondary  arresting  de- 
vice 23  described.  For  a  scale  beam  of  very  high 
sensitiveness,  particularly  a  scale  beam  for 
weighing  small  doses  or  light  articles,  another 
embodiment  of  the  device  described  is  provided 
by  the  present  invention,  wherein  the  action  of 
the  feeler  12  upon  the  part  17  and  the  action  of 
the  secondary  arresting  device  23  upon  a  sup- 
porting member  are  opposite  in  direction  to  the 
action  of  gravity  upon  the  scale  beam  I  itself. 

These  devices,  and  the  manner  in  which  they 
co-operate,  are  diagrammatically  illustrated  in 
Figures  8  and  9,  in  which  the  parts  serving  the 
same  purpose  as  those  of  Figures  1  and  13  are 
denoted  by  the  same  references,  which  are  how- 
ever distinguished  by  the  index  I.  Thus  for  ex- 
ample the  part  17  of  Figures  1  to  7  is  denoted 
in  Figures  8  and  9  by  the  reference  17^  The 
part  171  of  Figures  8  and  9,  provided  at  its 
lower  end  with  a  knife  edge,  is  rotatably  sup- 
ported upon  a  pivot  29  on  a  holder  18^  secured 
to  the  scale  beam  I.  The  duty  of  the  pin  26  of 
Figures  1  and  7  is  here  allocated,  in  Figures  8 
and  9,  to  a  tongue  26^  against  the  lov/er  end  of 
which  a  secondary  arresting  lever  23^  bears  un- 
der the  action  of  a  weight  25',  and  thereby  damps 
out  undesirable  deflections  of  the  scale  beam, 
which  arise  at  the  points  m  and  n  upon  release 
by  the  primary  arresting  fork  6'  by  means  of 
the  lever  8'  and  the  cam  disc  9'.  The  second- 
ary arresting  lever  23'  sets  free  the  scale  beam  I 
owing  to  the  fact  that  a  pin  27'  secured  to  the 
fork  6',  when  the  fork  6'  descends,  brings  the 
lever  23'  from  the  lower  end  of  the  tongue  28' 
into  the  position  represented  in  Figure  9.  The 
method  of  action  of  the  feeler  needle  '2',  which 
is  rotatable  on  a  lever  1 1 '  deflecting  by  the  action 
of  the  cam  disc  15'  in  an  angle  ao+a  and  main- 
tained in  its  position  by  a  screw  13'  for  example, 
is  completely  analogous  to  the  action  of  the  feeler 
12  of  Figures  1  to  6.    In  Figure  10  a  position  is 


represented  in  which  the  scale  beam,  by  the  ac- 
tion of  the  loads  P  and  Q,  together  with  the  part 
17',  is  deflected  in  a  counterclockwise  direction, 
so  that  the  feeler  12',  upon  the  lever  II'  being 

5  deflected  through  the  angle  deflects  freely 

in  the  same  manner  as  in  Figure  3,  and  acts  by 
its  end  12b'  upon  the  lever  21',  which  touches 
a  contact  spring  22'  for  example.  Figure  11 
shows  a  case  in  which  the  scale  beam  I  is  deflected 

10  in  a  direction  opposite  to  that  of  Figure  10,  so 
that  the  part  17',  with  its  lower  end,  places  itself 
in  the  way  of  the  feeler  12',  which  changes  its 
position  in  relation  to  the  lever  11',  and  does 
not  influence  the  lever  21'  by  its  end  12b'.  Final- 

1.5  ly,  in  Figure  12,  an  unstable  position  of  the  feeler 
12'  in  relation  to  the  part  17'  is  represented, 
which  may  change  with  equal  probabihty  into 
either  of  the  two  positions  mentioned  (Fignres 
10  and  11),  and  which  corresponds  to  the  posi- 

20  tions  represented  in  Figure  5  of  the  first  em- 
bodiment. 

The  appliances  described,  therefore,  are  for 
the  purpose  of  providing  for  accurate  automatic 
weighing  on  a  scale  beam,  for  the  purpose  of 

fj5  sorting  articles  according  to  their  weight,  or  add- 
ing material  in  relatively  light  doses,  as  in  U.  S. 
Patent  No.  2,198,788. 

By  the  co-operation  of  scale  beam,  1,  a  sec- 
ondary arresting  device  23  and  a  needle  like 

.•-.O  feeler  12,  the  problem  is  solved  of  obtaining,  by 
means  of  a  secondary  source  of  energy,  for  in- 
stance by  means  of  an  oscillating  or  other  move- 
ment of  the  lever  11  together  with  the  feeler  12, 
an  impulse  for  carrying  out  m.echanical  oper- 
ations  which  are  required  for  the  operation  of 
automatic  weighing  machines.  The  scale  beam 
is  herein  exposed  to  no  subsidiary  influences  dur- 
ing the  period  of  the  weighing,  and  therefore 
accomplishes  merely  its  owti  purpose,  namely 

40  the  weighing,  and  does  no  work  directly  by  its 
own  deflection,  so  that  the  sensitiveness  of  the 
same  is  fully  utilised.  The  impulse  for  carrying 
out  or  not  carrying  out  a  mechanical  operation 
is  given  in  reality  by  the  indicator  member,  which 

4.5  determines,  at  a  pre-determined  moment  after 
the  v/eighing,  the  condition  of  the  scale  beam, 
that  is  to  say  the  position  of  the  scale  beam  at 
this  instant,  and  gives  or  refrains  from  giving  a 
mechanical  impulse  in  dependence  upon  the  said 

50  position. 
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The  present  invention  refers  to  the  existing  sys- 
tems of  radio  communications,  and  in  particular 
to  a  system  supplying  the  means  of  suppressing 
certain  defects  in  receivers  generally  utilized  and 
known  under  the  name  of  superheterodyne  re-  5 
ceivers,  or  receivers  based  on  the  principle  of  fre- 
quency conversion. 

These  defects  appear  especially  when  receiving 
short  and  ultra  short  wave  signals.  Namely: 

1.  The  defects  of  frequency  changes. — This  ef-  lo 
feet  is  due  to  the  accidental  changes  in  the  sup- 
ply voltage,  variations  in  the  temperature  of 
tubes,  reactions  of  exterior  circuits,  mechanical 
vibrations,  etc.  These  phenomena  influencing 
the  frequency  of  the  local  oscillator,  augment  i"' 
with  the  increase  of  the  frequency  of  reception 
and  prevent  the  realisation  of  stable  or  automatic 
communications. 

2.  Difficulties  of  accurate  tuning. — This  defect 

of  manipulation  in  superheterodyne  receivers  is  20 
due  to  the  great  selectivity  of  these  receivers. 
The  diflQculties  increase  with  the  frequency  of 
reception,  and  in  the  case  of  short  waves  limit 
the  possibilities  of  selectivity  which  can  be  im- 
posed to  the  receivers.  This  brings  about  a  re-  25 
duction  of  the  number  of  net  work  sj'stems  for 
a  band  of  frequency. 

3.  The  ratio  noise/signal  increases  with  the 
sensibility  of  the  receivers,  which  diminishes  the 
possible  eflacacity  of  the  superheterodyne  re- 
ceivers. The  principal  reason  of  this  defect  is 
due  to  the  irregularity  of  the  local  oscillations  of 
these  receivers. 

The  present  invention  offers  an  improvement, 
permitting  the  elimination  or  at  least  the  reduc- 
tion  of  the  stipulated  defects. 

Above  this,  beginning  with  tliis  improvement, 
it  has  for  object  a  system  of  communications  re- 
maining secret,  and  having  the  advantage  of 
being  undetectable  by  third  parties. 

Rules 

The  formula  of  frequency  conversion  is  as  fol- 
lows : 

Fs=Fo±Fif 
or 

Ps  is  the  frequency  of  the  signal  to  be  received. 

Fo  is  the  frequency  of  the  local  oscillator. 

Fif  is  the  frequency  of  tuning  of  intermediate  50 
frequency  transformers. 

The  usual  method  consisted  in  making  Fif  a 
fixed  frequency  (generally  in  the  region  of  100 
to  500  Kc.  or  around  1600  Kc.  for  short  waves) 
and  for  the  reception  of  a  signal  of  Fs  frequency,  65 
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the  adjustment  in  the  frequency  of  the  local  oscil- 
lator on  Po. 

This  method  carries  with  it  the  inconveniences 
cited  in  Paragraphs  1, 2, 3. 

Our  method  consists  in  rendering  absolutely 
fixed  the  frequency  of  the  oscillations  of  the  local 
heterodyne  Po  stabilizing  them  by  a  piezo-electric 
crystal,  and  for  a  signal  to  be  received  of  fre- 
quency Ps,  to  vary  (e.  g.  by  variable  condensers) 
the  tuning  of  transformers  of  intermediate  fre- 
quency until  their  circuits  are  adjusted  on  Fif. 

The  diagrammatical  principle  of  this  method 
is  given  on  Pig.  1. 

The  tube  2  serves  as  local  heterodyne  where 
oscillations  are  engendered  by  a  crystal  4  of  fre- 
quency Po  inserted  for  example  in  the  grid  15 
circuit.  These  oscillations  are  injected  through 
the  condensers  18'  in  one  of  the  grids  12  of  the 
mixer  tube  I ,  whose  control  grid  1 3  is  attacked  by 
the  signal  to  be  received  of  frequency  Ps  through 
the  input  circuit  5.  In  the  plate  circuit  of  this 
mixer  tube  is  found  the  primary  of  the  trans- 
former of  intermediate  frequency  6,  the  secondary 
7  being  (or  the  primary  and  the  secondary)  one 
tunes  by  a  variable  condenser  8,  on  a  frequency 
Fz7  so  that : 

Fif=Fs—Fo 

in  supposing  that  one  uses  a  frequency  inferior 
to  the  heterodyne. 

The  tube  3  forms  the  intermediate  frequency 
amplificator  and  possesses  in  its  plate  circuit  an 
intermediate  frequency  transformer  (identical 
to  the  first)  9  and  (0,  and  on  which  is  adjusted 
also  on  Fif  the  secondary  (or  the  primary  and  the 
secondary)  by  the  variable  condenser  1 1 .  These 
two  condensers  can  be  ganged. 

Various  scales  of  reception  can  be  obtained  by 
employing  a  number  of  crystals,  which  are 
switched;  one  can  also  use  for  ultra-high  fre- 
quencies of  an  harmonic  of  the  oscillation  engen- 
dered by  a  crystal. 

Once  tuned  the  organs  8  and  ( I  of  adjustment 
of  the  intermediate  transformers  can  be  rendered 
fixed  or  blocked  mechanically,  allowing  one  to 
obtain  through  this,  entirely  automatic  communi- 
cations, on  condition  of  having  received  trans- 
missions stabilized  in  the  same  manner,  i.  e.  by 
piezo-electric  crystal. 

The  input  circuit  5  being  much  deadened 
(especially  in  short  waves)  is  easily  adjustable. 

The  advantages  of  the  system  are  as  follows: 

1.  Complete  suppression  of  frequency  changes. 

The  local  heterodyne  being  stabilized  by  a  crys- 
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tal,  no  variation  of  local  frequency  is  to  be  feared, 
even  for  the  highest  frequencies. 

This  permits  absolutely  sound  tuning  precisely 
checked.   One  can  establish  too  automatic  com- 
munications with  automatic  tuning  even  for  ultra  .5 
high  frequencies. 

One  may  thus  push  the  selectivity  of  the  re- 
ceiver up  to  limits  which  are  technically  possible 
and  increase  the  number  of  net  work  systems  for 
a  band  of  frequency.  10 

2.  Possibilities  of  pushing  the  sensibility  of  re- 
ceivers without  notably  increasing  the  ratio  noise/ 
signal. 

The  noise  of  the  receivers  stabilized  by  crystal, 
being  diminished  by  the  fact  that  the  oscillations  ]  .3 
are  supplied  by  a  quartz. 

Our  method  permits  the  establishment  of  a 
system  of  grids,  of  which  the  correspondents 
each  own  a  transmitter  with  many  frequencies 
of  transmissions  stabilized  by  crystals,  brought  20 
successively  into  play  by  switches  a«id  a  receiver 
with  automatic  tuning,  possessing  only  a  single 
frequency  of  reception  defined  by  its  quartz,  in- 
serted in  the  local  heterodyne  of  the  receiver. 

The  correspondents  of  this  net  work  system  2  j 
can  thus  call  and  communicate  automatically  as 
in  the  telegraphic  or  telephone  wire  systems. 

Another  advantage  of  the  system  is  that  it 
is  impossible  for  other  correspondents  of  the  net 
work  system  to  tap  messages  transmitted;  as  it  no 
is  only  possible  to  receive  them  on  a  single  and 
well  defined  frequency  of  reception. 

Fig.  2  and  Pig.  3  represent  the  principles  of 
such  transmission-reception  with  automatic 
tuning.  n.'i 

Tube  i  and  Pig.  2  forms  the  crystal  controlled 
oscillator  of  the  transmitter  with  its  tank  circuit 
1 0  in  the  plate  1 3  and  whose  oscillations  are  en- 
gendered by  one  or  more  piezo-electric  quartz  2, 
3,  4,  5  mounted  in  the  grid  12;  the  quartz  are  40 
brought  into  play  by  a  switch  represented  in  the 
diagram  by  6,  7,  8,  9.  An  output  circuit  II  ex- 
cites the  following  stage. 

Pig.  3  represents  the  principle  of  a  receiver 
destined  to  receive  with  an  automatic  tuning  one  43 
of  the  frequencies  transmitted  by  the  transmitter 
mounted  as  in  Fig.  2.  Tliis  receiver  possesses  a 
local  oscillator  formed  by  the  tube  2  with  a  quartz 
3  inserted  in  the  circuit  of  the  grid,  and  whose 
frequency  equals  lets  us  suppose  Fo;  the  tank  cir-  50 
cuit  4  is  in  the  plate  and  its  oscillations  are  in- 
jected by  the  condenser  5  into  the  tube  I  forming 
the  mixer;  the  control  grid  of  this  tube  is  at- 
tacked by  the  signal  to  be  received  of  frequency 
which  we  shall  call  Fs  by  the  input  circuit  6.  55 

In  the  plate  9  of  the  mixer  is  the  tuned  ciixuit 
(0  fonning  the  primary  of  the  intermediate  fre- 
quency transformer,  the  circuit  1 1  forms  the  sec- 
ondary; the  circuits  13,  14,  15  present  in  the  dia- 
gram the  amplifier  of  the  intermediate  frequency  oo 
the  which  if  one  wishes  to  obtain  a  very  advanced 
selectivity,  will  be  mounted  with  a  quartz  filter 
represented  by  12. 

The  tuning  frequency  of  the  intermediate  fre- 
quency amplificator  will  be  adjusted  on  a  fre-  f.5 
quency  Pi/  so  as  to  satisfy  the  formula: 

Fif=Fs—Fo  if  Fo<Fs 

or 

Fif=Fo-Fs  if  Fo>Fs  70 

Practically  one  can  fix  in  advance  Fif,  and 
choose  the  frequency  of  the  quartz,  by  one  of 
these  two  formulae,  and  adjust,  once  the  receiver 
is  mounted,  the  intermediate  frequency  trans-  75 


formers,  on  the  oscillation  which  will  result  from 
the  beat  of  the  signal  to  be  received  Ps,  and  the 
local  signal  Po;  the  circuits  16,  22  represent  in  the 
diagram  the  detecting  and  amplifying  circuits  of 
low  frequency. 

The  tube  17  and  the  circuits  18  form  a  beat 
oscillator,  so  as  to  receive  non  modulated  waves; 
23  represents  the  phone. 

The  method  of  communication  permits  the 
establishment  of  a  system  of  transmission  and 
reception  enabling  one  to  keep  the  messages 
secret. 

The  transmitter  will  then  contain  a  number  of 
frequencies  of  transmissions  each  supplied  by  a 
piezo-electric  quartz;  these  quartz  will  be  brought 
successively  and  systematically  into  play  by  a 
special  switch  varying  continually  its  contacts; 
each  of  the  frequencies  of  transmission  will  serve 
then  only  for  a  small  fraction  of  the  message  to 
be  transmitted. 

At  the  receiving  station  one  will  dispose  of  a 
number  of  superheterodyne  receivers,  equal  to 
the  number  of  transmission  frequencies. 

Each  of  these  receivers  will  be  of  automatic 
tuning  and  stabilized  by  a  crj'stal  coupled  with 
one  of  the  crystals  of  the  transmitter  as  in  the 
principles  described ;  in  this  way  each  of  the  re- 
ceivers will  automatically  receive  a  portion  of 
the  message. 

These  different  receivers  will  function  simul- 
taneously and  will  bring  into  action  after  ha\'ing 
selected  and  detected  the  signals  received  a  com- 
mon phone.  Thus  at  the  reception  will  be  ob- 
tained a  complete  message  corresponding  to  that 
of  the  transmitter. 

The  essential  diagrams  of  tliis  method  may  be 
given  by  Figs.  2  and  3  previously  used,  we  shall 
only  dispose  of  at  the  transmission  for  the  switch 
of  a  system  with  press  buttons,  similar  to  type- 
writer keys  of  which  each  key  8,  7,  8,  9  corre- 
sponding to  different  transmission  frequencies 
and  will  represent  a  code  already  agreed  on.  If 
one  wishes  to  avoid  having  to  switch  the  tuned 
circuits,  one  will  fix  these  different  frequencies 
very  close  to  each  other.  These  will  be  chosen 
in  preference  in  the  short  wave  bands. 

At  the  reception  one  will  dispose  of  a  quantity 
of  sets  erected  as  Pig.  3,  the  number  of  th^.'e  sets 
will  be  equal  to  the  number  of  crystal  ct\ntacts 
of  the  transmitter.  Each  of  these  receivq\?  will 
be  automatically  tuned,  through  a  quartz  iijisVrted 
in  its  local  oscillator,  and  whose  frequenry  wi/1 
correspond  to  one  of  the  frequencies  of  the  traj/s- 
mitter. 

These  receivers  who  will  function  simultane- 
ously, will  select  easily  the  different  frequencies 
of  the  transmitter,  thanks  to  the  great  selectivity 
which  can  be  imposed  on  them  in  our  system  of 
reception. 

This  selectivity  can  be  obtained  e.  g.  by  crystal 
filter  12  of  intermediate  frequency,  as  shown  on 
Pig.  3. 

So  as  to  detect  and  differentiate  the  signals 
thus  received  by  the  various  receivers,  one  can 
use  the  beat  oscillator  17.  In  fact  by  adjusting 
the  variable  condenser  1 9  one  will  obtain  different 
sounds  for  each  receiver. 

These  sounds  will  be  picked  up  by  a  common 
phone  23. 

Thus  for  each  push  button  of  the  transmitter 
one  will  obtain  a  different  sound  at  the  receiving 
station  and  thus  "read"  by  the  sound  the  trans- 
mitted message. 

A  communication  established  in  this  manner 
will  keep  the  transmission  secret.    In  effect  to 
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receive  and  read  it  a  third  person  will  be  obliged 
to  know : 

a.  The  different  frequencies  of  the  transmis- 
sions utilized. 

h.  The  convention  of  the  correspondents,  con- 
cerning the  signification  of  each  of  the  frequen- 
cies transmitted. 

It  would  be  necessary  as  well,  for  them  to  dis- 
pose of  a  system  of  reception  permitting  them  to 
select  the  signals  received. 

Another  advantage  of  the  system  is  that  it  is 
practically  impossible  to  use  a  radiogonometer 
for  a  signal  thus  transmitted.  This  signal  keep- 
ing a  frequency  determined  only  during  a  very 
short  period. 

Summary 

The  present  patent  offers  an  improved  method 
of  radio  communications  and  consists  of: 

A.  A  reception  system  of  radio  electric  signals, 
by  applying  the  principles  of  frequency 
changes. 

The  receiver  is  erected  in  the  following  man- 
ner: 

The  frequency  of  the  local  oscillations  of  the 
receiver  are  rendered  fixed,  by  stabilizing  them 
with  a  piezo-electric  crystal  inserted  in  one  of  the 
circuits  of  the  local  heterodyne,  the  resonant  cir- 
cuits of  the  intermediate  frequency  transformers 
are  tuned  on  the  frequency  resulting  from  the 
beat  of  the  two  oscillations:  that  of  the  signal  to 
be  received,  and  that  of  the  local  oscillator  en- 
gendered by  the  crystal. 

B.  A  transmission-reception  system  of  automatic 
tuning  consisting  of : 

a.  A  transmitter  with  one  or  more  transmis- 
sion frequencies,  each  stabilized  by  a  piezo- 
electric crystal. 


b.  A  receiver  whose  local  oscillator  is  sta- 
bilized by  one  or  more  piezo-electric  crystals 
whose  frequencies  are  chosen  in  such  a  manner 
that  the  successive  differences  between  the  two 
frequencies;  that  of  the  transmission  to  be  re- 
ceived and  that  of  the  local  heterodyne  are  al- 
ways equal  to  the  frequency  on  which  are  ad- 
justed the  intermediate  frequency  trans- 
formers. 

C.  A  method  of  transmission-reception  enabling 
the  transmitted  messages  to  be  kept  secret  and 
consisting  of : 

a.  A  transmitter  possessing  several  transmis- 
sion frequencies,  each  of  which  is  stabilized  by 
piezo-electric  crystal  and  whose  transmission 
varies  systemmatically  in  wave  length  by  a  suc- 
cessive switching  of  stabilizing  crystals;  each 
of  the  transmission  frequencies  thus  serves  only 
for  a  small  part  of  the  message  to  be  transmit- 
ted. 

b.  A  reception  system  which  permits  the  re- 
ception and  selection  of  the  signals  thus  trans- 
mitted, and  consisting  of  a  number  of  super- 
heterodyne receivers  equal  to  the  number  of 
transmission  frequencies,  and  of  which  each 
possesses  a  local  oscillator,  stabilized  by  a  piezo- 
electric crystal  coupled  with  one  of  the  trans- 
mitter crystals,  according  to  the  principles  de- 
scribed in  paragraph  B  of  the  present  sum- 
mary. 

In  this  manner  each  of  the  receivers,  receive 
automatically  a  part  of  the  message  transmitted; 
the  different  receivers  functioning  at  the  same 
time  can  bring  into  action  the  same  phone,  thus 
enabling  the  entire  message  to  be  obtained. 

BERKO  TENENBAUM. 


10 


15 


20 


25 


30 


PUBLISHED 

JUNE  8,  1943. 
BY  A.   P.  C. 


B.  TENENBAUM 

SYSTEM  OF  RADIO  COMMUNICATIONS 
Filed  Nov.  3,  1941 


Serial  No. 
417,800 

2  Sheets-Sheet  1 


INVEKTOR. 


BY 


PUBLISHED 

JUNE  8,  1943. 
BY  A.   P.  C. 


B.  TENENBAUM 

SYSTEM  OF  RADIO  COMMUNICATIONS 
Filed  Nov.  3,  1941 


Serial  No. 
417,800 

2  Sheets-Sheet  2 


r(o)-| 


1^ 


5^ 


Published  June  8,  1943 


Serial  No.  418,067 


ALIEN   PROPERTY  CUSTODIAN 

PRINTING  COLORS  AND  A  METHOD  FOR 
RIANUFACTURING  THE  SAME  * 

Andre  Henri  Victor  Durr,  Paris,  France;  vested 
in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  November  6,  1941 


This  invention  relates  to  a  method  for  the 
manufacture  of  printing  colours,  to  the  products 
resulting  therefrom,  and  to  their  uses  in  the  art. 

In  the  specification  of  patent  No.  the 

applicant  has  described  a  method  for  the  produc-  rj 
tion  of  printing  colours  which  essentially  consists 
in  grinding  a  siccative  glycerophthalic  rosin, 
after  which  the  so  obtained  pigmented  enamel  is 
emulsified  in  water.  Owing  to  the  fact  that  the 
preparation  of  the  emulsion  takes  place  only  lo 
after  grinding  of  the  pigment  with  a  solution  of 
the  siccative  glycerophthalic  rosin,  the  pigment 
is  perfectly  coated  with  the  latter,  which  results 
in  giving  decorative  effects  which  are  very  fast 
and  resistant  to  washing  as  well  as  to  rubbing.  15 

In  the  specification  of  patent  No.  a  prac- 
tical embodiment  of  the  above  mentioned  method 
has  been  described  which  consists  in  effect- 
ing the  grinding  and  emulsifying  operations  with 
such  proportions  of  the  substances  used  that  the  'io 
colour  is  obtained  in  the  form  of  a  concentrated 
paste  suitable  for  being  brought  to  the  desired 
viscosity  when  it  is  to  be  utilized  by  the  addition 
of  diluents  which  do  not  destroy  the  emulsion. 
In  the  above  mentioned  patent  No.  —  —  the  25 
possibility  of  incorporating  siccatives  v;ith  the 
printing  colour  either  in  the  course  of  the  grind- 
ing operation  or  during  the  diluation  of  the  col- 
our has  also  been  provided  for. 

The  present  invention  relates  to  novel  changes  30 
and  improvements  in  the  method  according  to 
patent  No.  . 

According  to  one  of  the  improvements  which 
constitutes  an  object  of  the  present  invention,  it 
has  been  found  by  Messrs.  Andre  Durr  and  Rich-  35 
ard  Gardedieu  in  the  laboratories  of  the  appli- 
cant that  it  was  possible,  by  a  judicious  selection 
of  the  kind  of  rosin,  to  obtain  printing  colours 
which  can  be  dried  under  the  broadest  conditions 
of  time  and  temperature,  while  offering  an  excel-  40 
lent  resistance  to  rubbing  and  soaping  and  more 
particularly  to  alkaline  soaping  under  boiling 
conditions. 

When  printing  with  a  colour  formed  by  an 
emulsion  in  water  of  a  pigmented  glycerophthalic  45 
rosin,  the  emulsion  is  destroyed;  the  water  im- 
pregnates the  fiber  and  the  pigmented  glycero- 
phthalic rosin  remains  on  the  surface  of  the  lat- 
ter. When  drying,  the  water  leaves  the  fiber  and 
passes  through  the  rosin  film  which  oxidizes  and  50 
which  will  continue  to  oxidize  according  to  a 
process  which  can  be  designated  by  the  name  of 
fixing.  If,  throughout  the  period  of  time  during 
which  the  water  is  eliminated,  the  glycero- 
phthalic film  remains  sufficiently  plastic,  the  ul-  55 


terior  fixing  of  the  latter  causes  the  formation 
of  a  smooth  and  homogeneous  film  on  the  surface 
of  the  fiber;  if,  on  the  contrary,  the  film  dries  too 
quickly,  the  elimination  of  the  water  crackles  the 
pigmented  rosin  film,  and  the  film,  after  fixing,  is 
coated  with  a  more  or  less  spongy  layer;  it  is 
easy  to  understand  that  under  these  conditions 
the 'printing  obtained  resists  less  to  rubbing  than 
that  obtained  with  a  smooth  and  homogeneous 
film. 

Consequently,  in  order  to  obtain  a  maximum 
resistance  it  is  necessary  either  to  control  the 
drying  and  fixing  conditions  or  to  choose  kinds  of 
rosins  which  give  a  plastic  film  dui-ing  the  whole 
time  the  water  is  being  eliminated  in  espective  of 
working  conditions.  This  latter  result  has  been 
obtained  according  to  the  present  invention  by 
resorting  to  glycerophthalic  rosins  which  when 
exposed  to  air  dry  slowly  in  depth,  and  are  of  an 
oil-long  type,  and  more  particularly  to  glycero- 
phthalic rosins  possessing  these  characteristic 
features  and  which  are  produced  from  soya-bean 
oil. 

The  products  obtained  according  to  the  pres- 
ent invention  allow,  after  printing,  of  drying  and 
fixing  under  the  broadest  conditions:  exposing  to 
air  for  20  to  48  hours  will  be  sufficient  for  giving 
prints  which  resist  rubbing  and  alkaline  soaping 
well;  it  will  be  possible,  immediately  after  print- 
ing to  dry  for  a  few  minutes  in  a  drying-room  at 
temperatures  of  60  to  100°  C.  in  order  to  eliminate 
the  water  and,  before  effecting  a  fixing  operation, 
to  roll  or  pile  up  the  printed  pieces. 

The  specification  of  patent  No.  —  —  also 
states  as  has  already  been  mentioned  above  that 
the  glycerophthalic  rosin  is  ground  with  a  pig- 
ment, possibly  in  the  presence  of  solvent  for  this 
rosin,  and  that  the  so  obtained  pigmented  enamel 
is  emulsified  in  water.  However,  in  the  different 
practical  embodiments  given  in  the  said  specifi- 
cation, the  rosin  is  always  ground  with  the  pig- 
ment in  the  presence  of  a  solvent;  now,  by  the 
present  mvention,  another  form  of  execution 
may  consist  in  submitting  the  mixture  of  rosin 
and  pigment  to  an  intensive  mechanical  working 
in  the  absence  of  a  solvent  until  the  pigment  has 
been  sufficiently  dispersed  in  the  rosin;  this  me- 
chanical working  can  be  effected,  for  example,  in 
a  calender.  Then  the  dispersion  of  the  pigment 
in  the  rosin  is  emulsified  in  water. 

I-Iovvevcr,  the  siccative  glycerophthalic  rosins 
which  are  used  for  carrying  out  the  invention  as 
described  in  the  specification  of  Patent  No. 
can  be  prepared,  as  specified,  according  to  any 
known  method;  according  to  the  indications  in 
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Patent  No.  they  must  at  least  contain 

radicals  of  phthalic  acid,  of  glycerine  and  of 
siccative  fatty  acid,  but  they  also  contain  radi- 
cals of  other  polj'basic  acids,  of  other  polyalco- 
hols,  of  monoalcchols  or  of  monobasic  acids  other 
than  siccative  fatty  acids.  Now,  it  has  been 
foimd,  according  to  the  present  invention,  that 
it  is  possible  to  replace  the  totality  of  the  glyc- 
erine by  other  polyalcohols  such  as  glycol,  penta- 
erythrite,  thiodiglycol,  butanediols,  and  the  to- 
tality of  the  phthalic  acid  by  other  polyacids 
such  as  maleic  acid,  succianic  acid,  citric  acid, 
while  choosing  however,  according  to  the  cur- 
rent technic  of  the  manufacture  of  rosins  of  the 
"polyalcohol-polyacid"  kind,  such  proportions  or 
such  mixtures  of  the  said  bodies*  that  the  prop- 
erties of  the  rosins  are  similar  to  those  of  the 
siccative  glycerophthalic  rosins.  In  a  like  man- 
ner, one  would  not  depart  from  the  scope  and 
spirit  of  the  invention  by  using  composite  rosins 
of  the  kind  comprising  polyalcohols,  polyacids, 
siccative  fatty  acids  and  other  resinous  sub- 
stances, the  properties  of  which  are  similar  to 
those  of  the  siccative  glycerophthalic  rosins. 
Several  non-limitative  examples  will  be  given. 

Example  I 

100  parts  of  glycerophthalic  rosin  basically 
composed  of  soya-bean  oil  the  global  composi- 
tion of  which  obtains  GO'^c  of  oil  are  ground  in 
the  gnnding  mill,  after  an  addition  of  white  spir- 
it, with  10  parts  of  a  pigment  knomi  on  the  mar- 
ket under  the  nam.e  of  "Monastral  Blue  BS"  so 
as  to  obtain  a  pigmented  enamel  of  the  follow- 
ing composition: 

Parts 

Rosin   100 

White  spirit   100 

Monastral  Blue  BS   10 

Tills  pigmented  enamel  is  added  little  by  lit- 
tle to  a  solution  of : 

Parts 

Metliylcellulose    15 

Triethanolamine    5 

Water   135 

A  concentrated  printing  colour  is  thus  obtained 
v/hich  may  if  desired  be  agam  passed  through 
a  grinding  mill.  To  this  colour  are  added  while 
stirring: 

100  parts  of  xylene,  and  slowly 
255  parts  of  water. 

A  printing  colour  is  then  obtained  which  is  ready 
for  use. 

After  printing,  the  fabric  is  dried  for  5  min- 
utes at  60-100'  C.  in  order  to  eliminate  the  wa- 
ter and  is  then  piled  up  or  rolled  up. 

The  fixing  can  be  obtained  either  by  expos- 
ing for  24  hours  in  free  air  or  by  passing  through 
a  drying-room.  By  way  of  indication  one  may 
proceed  to  a  drying  operation  in  a  drying-room 
for  20  minutes  at  120=  C.  or  6  minutes  at  160'  C. 

Under  these  conditions  impressions  are  ob- 
tained wliich  hold  fast  with  respect  to  rubbing 
and  to  alkaline  soaping  under  boiling  conditions. 

Example  II 

100  parts  of  a  glycerophthalic  rosin  basically 
composed  of  soya-bean  oil  and  the  global  com- 
position of  which  obtains  57%  of  oil  are  ground, 
after  an  addition  of  white  spirit,  with  10  parts 
of  the  pigment  known  on  the  market  under  the 
name  of  "Monastral  Green  GS"  so  as  to  obtain 


a  coloured  enamel  corresponding  to  the  follow- 
ing composition: 

Parts 

Monastral  Green  GS   10 

5  Rosin   100 

White  spirit   100 

This  pigmented  enamel  is  added  little  by  little, 
while  stirring,  to  150  parts  of  a  thick  suspension 
of  bentonite  of  8.25 <^c  to  which  5  parts  of  tri- 
ethanolamine may  or  may  not  be  added;  a  con- 
centrated printing  coloiir  is  thus  obtained.  To 
this  colour  are  added  while  stirring : 

100  parts  of  xylene,  and  then  slowly 
1.5  255  parts  of  water. 

A  printing  colour  ready  for  use  is  thus  obtained. 

After  printing  and  exposing  the  fabric  to  air 
for  24  hours  impressions  are  obtained  which  hold 
fast  when  the  fabric  is  submitted  to  boiling  alka- 
20  line  soaping  and  rubbing. 

Of  course,  drying  operations  in  the  drying - 
room  over  suitable  periods  of  time  lead  to  equiva- 
lent results. 

Example  III 

■1.5 

100  parts  of  a  glycerophthalic  rosin  basically 
composed  of  soya-bean  oil  and  the  global  com- 
position of  which  obtains  of  oil  are  ground 
after  an  addition  of  white  spirit  with  a  pigment 
2^  paste  known  on  the  market  by  the  name  of  "Lute- 
cia  Scarlet  NRF"  corresponding  to  50  parts  of 
dry  pigment,  so  as  to  produce  an  enamel  com- 
prising : 

Parts 

...  Lutetia  scarlet  NRF   50 

Rosin    100 

White  spirit   100 

Water   100 

This  pigmented  enamel  is  added  little  by  lit- 
^0  tie,  while  stirring,  to  150  parts  of  a  thick  sus- 
pension of  bentonite  of  8.25 Tc  to  which  5  parts 
of  triethanolamine  may  or  may  not  be  added.  To 
the  so  obtained  concentrated  colour  are  added, 
while  stnring : 

45 

125  parts  of  white  spirit  and  then  slowly 
155  parts  of  water. 

A  printing  paste  ready  for  use  is  thus  obtained. 

After  printing  the  fabric  is  passed  through  a 
ou  drying-room  for  5  minutes  to  remove  the  water 
and  allow  a  possible  rolling  or  piling  up. 

The  fixing  can  be  effected  either  by  exposing 
to  air  or  by  passing  through  a  drying-room.  By 
way  of  indication,  the  fixing  time  is  48  horns 
55  when  spreading  out,  and  20  minutes  at  120°  C.  or 
6  minutes  at  160°  C.  when  passing  through  the 
drying-room. 

Example  IV 

100  parts  of  a  rosin  prepared  by  condensation 
of  soya-bean  oil,  phthalic  anhydride,  maleic  an- 
hydride, pentaerythrite  and  glj'col  and  the  global 
composition  of  which  obtains  57  ""c  of  oil  are 
ground  in  a  grinding  mill,  after  an  addition  of 
white  spirit,  with  50  parts  of  iron  oxide  in  order 
to  obtain  an  enamel  having  the  following  compo- 
sition : 

Parts 

Iron  oxide   so 

Rosin    100 

White  spirit   loo 

This  pigmented  enamel  is  added  little  by  little 
to  a  thick  solution  of  bentonite  of  8,25  "^f  to  which 
5  parts  of  triethanolamine  may  or  may  not  be 
75  added.    A  concentrated  printing  colour  is  thus 
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obtained.  To  this  latter  are  added,  while  stir- 
ring, 70  parts  of  white  spirit  and  then  slowly  255 
parts  of  water.  A  printing  colour  ready  for  use 
is  thus  obtained. 

The  viscosity  of  this  printing  paste  can  be 
made  to  vary,  (as  well  as,  as  a  matter  of  fact,  the 
viscosity  of  the  printing  pastes  described  in  the 
foregoing  examples)  by  cautiously  adding  an  or- 
ganic solvent  (diluant)  or  water  (thickening 
agent).  After  exposing  the  fabric  to  air  for  24 
hours  impressions  are  obtained  which  resist  al- 
kaline soaping  and  rubbing  well.  Drying  opera- 
tions in  a  drying-room  for  periods  of  time  deter- 
mined by  preliminary  trials  lead  to  equivalent  re- 
sults. 

Example  V 

100  parts  of  a  glycerophthalic  rosin  basically 
composed  of  soya-bean  oil  and  deshydrated  castor 
oil  the  global  composition  of  which  obtains  75% 
of  oil  are  ground  in  a  grinding  mill  (which  may 
be  heated)  with  10  parts  of  "Monastral  Blue  BS" 


J,067  3 

so  as  to  obtain  a  ground  mass  having  substantial- 
ly the  following  composition: 

Parts 

Rosin   100 

5   Monastral  Blue  BS   10 

This  pigmented  enamel  is  added  little  by  little 
to  a  solution  of 

Parts 

Methylcellulose    15 

10  Triethanolamine   5 

Water  135 


A  concentrated  paste  is  thus  obtained  the  vis- 
cosity of  which  is  adjusted  before  using  by  adding 
-  the  required  quantity  of  water. 

After  printing,  the  fabrics  are  treated  in  the 
same  manner  as  in  the  foregoing  examples  and 
impressions  are  obtained  which  resist  boiling  al- 
kaline soaping  and  rubbing  well. 

^  ANDRE  HENRI  VICTOR  DURR. 
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In  the  operation  of  rotary  compressors,  the 
regiilation  of  the  quantity  of  compressed  work- 
ing fluid  delivered  presents  difficulties  in  those 
cases  in  which  it  is  by  means  of  a  delivery  pipe 
of  practically  constant  pressure  that  the  work-  5 
ing  fluid  is  conducted  towards  the  place  of  con- 
sumption. This  is  due  to  the  well-known  fact, 
that  it  is  only  on  the  descending  section  of  the 
pressure-volume  characteristic  (i.  e.  on  the  sec- 
tion in  which,  with  growing  pressure,  volume  de-  10 
creases)  that  such  compressors  operate  in  a  sta- 
ble manner,  and  even  in  this  range  of  operation 
it  is  only  at  or  above  the  working  pressure  of  the 
delivery  pipe  that  it  is  possible  to  work,  as  other- 
wise backflow  directed  towards  the  compressor  15 
would  be  set  up  in  the  delivery  pipe.  This  cir- 
cumstance substantially  limits  the  range  of  regu- 
lation and  this  limitation  becomes  more  appre- 
ciable still  because — in  view  of  other  considera- 
tions, but  also  owing  to  inherent  features  of  con-  20 
struction — the  preponderating  majority  of  the 
compressors  concerned  possess  a  so-calied 
"steep"  pressure-volume  characteristic.  This 
means  that  the  percentage  by  which  the  volume 
of  the  working  fluid  delivered  diminishes  wuth  25 
increasing  pressure  is  smaller  than  the  percent- 
age by  which  the  pressure  increases,  so  that  in 
order  to  alter  the  gas  volume  delivered  in  a  cer- 
tain proportion  the  pressure  has  to  be  altered  in 
a  relatively  higher  proportion.  Thereby,  not  only  30 
the  range  of  regulation,  narrow  as  it  is  already, 
will  be  rendered  more  narrow  still,  taut  substan- 
tial deviations  of  the  pressure  from  the  figure  of 
pressui'e  which  it  is  desirable  to  maintain  con- 
stant as  far  as  possible  in  the  delivery  pipe  will  35 
also  be  caused,  which  circumstance,  seeing  that, 
in  view  of  what  has  been  said  above,  any  such 
variations  of  pressure  can  only  be  variations 
above  the  figure  of  nominal  pressure  of  the  de- 
livery pipe,  will  also  mean  an  increase  in  the  40 
quantity  of  power  required,  and  will  thus  tend 
to  render  operation  less  economical. 

According  to  the  invention  these  difficulties  can 
be  eliminated  by  employing,  for  providing  the 
desired  service,  two  or  more  compressors,  mu-  45 
tually  connected  in  parallel,  the  said  compressors 
being  operated  singly  or  connected  in  parallel  in 
the  various  possible  combinations,  according  to 
what  quantity  of  working  fluid  is  to  be  delivered, 
a  number  of  steps  of  regulation  being  thus  ob-  60 
tained  at  the  desired  pressure.  In  order  to  in- 
crease, in  the  manner  which  will  appear  from 
the  examples  as  below,  the  number  of  steps  of 
regulation,  it  is  advisable  to  construct  the  vari- 
Otis  compressors  so  as  to  possess  different  output  65 


capacities.  With  this  arrangement,  the  employ- 
ment of  two  compressors  will  already  enable 
three  steps  to  be  obtained,  whilst  the  employ- 
ment of  three  compressors  v\'ill  enable  five  or 
seven  steps  to  be  obtained,  according  to  whether 
in  this  latter  case  two  of  the  three  compressors 
or  all  three  compressors  are  chosen  so  as  to 
possess  different  output  capacities.  At  the  same 
time  the  output  capacities  of  the  individual  com- 
pressors should  preferably  be  so  chosen  as  to  en- 
able steps  of  regulation  distributed  as  uniformly 
as  possible  to  be  obtained  within  the  maximum 
output  capacity  of  the  Vv'hole  equipment.  Transi- 
tional regulation  (intermediate  regulation)  be- 
tween the  individual  steps  can  be  effected  by  the 
methods  employed  up  to  nov/  (e.  g.  by  means  of 
throttling,  which  wiil  not  cause  any  appreciable 
loss  of  power  or  diminution  of  efficiency). 

A  general  diagram  of  the  invention  in  case  of 
employing  two  compressors  operated  in  parallel 
is  represented  on  Fig.  1,  whilst  Fig.  2  represents 
an  embodiment,  shown  by  way  of  example,  com- 
prising tvvO  compressors  likewise,  and  I^.s.  3  one 
comprising  three  compressors. 

The  compressors  I  and  2  employed  in  the  ar- 
rangement as  per  Fig.  1  are  connected  on  the 
one  hand  to  the  suction  pipe  4  and  on  the  other 
hand  to  the  delivery  pipe  5,  to  which  pipes  tl'.ey 
join  on  by  means  of  the  suction  and  delivery 
branches  4',  4"  and  5',  5",  respectively.  The 
driving  devices  of  the  compressors  <  and  2  may 
be  of  any  desired  kind  (mutually  dependent  or 
independent) ,  and  if  the  mutual  difference  exist- 
ing between  the  output  capacities  of  the  said 
compressors  is  such  that  the  output  capacity  of 
compressor  I  is  smaller  and  that  of  compressor  2 
greater — for  instance  twice  as  great  as  the  output 
capacity  of  compressor  I — it  is  possible,  taking 
the  joint  output  capacity  of  the  com.pressors  I 
and  2  as  100%,  to  obtain  the  first  step  of  regu- 
lation, representing  an  output  capacity  of  33, 
339c  by  operating  compressor  I  and  cutting  out 
compressor  2,  the  second  step  of  regulation, 
representing  an  output  capacity  of  65,  66%,  by 
operating  compressor  2  and  cutting  cut  com- 
pressor 1,  whilst  the  third  step  of  regulation, 
representing  an  output  capacity  of  100%.  is  ob- 
tained by  operating  the  two  compressors  !  and  2 
jointly. 

If,  in  accordance  v,'ith  the  first  step  of  regula- 
tion, the  compressor  2  is  put  out  of  commission, 
its  delivery  branch  5"  has  to  bo  shut  off,  by 
means  of  the  closing  device  (valve)  6"  built  into 
the  said  branch,  from  the  delivery  pipe  5  stand- 
ing under  pressure  in  consequence  of  the  oper- 
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ation  of  the  compressor  (.  In  the  second  step 
of  regulation  it  is  the  delivery  branch  5'  of  the 
compressor  I  that  has  to  be  shut  off,  in  a  similar 
manner,  by  means  of  the  closing  device  G',  from 
the  delivery  pipe  5.  In  case  the  driving  devices  5 
of  the  compressors  I  and  2  are  mutually  inde- 
pendent, either  of  these  compressors  can  be  put 
out  of  commission  simply  by  shutting  down  its 
driving  device,  whilst,  in  case  the  driving  de- 
vices are  not  independent  from  each  other,  the  10 
high-pressure  end  of  the  compressor  put  out  of 
cormnission  may  be  brought  into  connection — in 
the  case  of  compressor  2,  by  opening  the  closing 
device  7" — with  the  atmosphere,  or — in  the  case 
of  compressor  I,  by  opening  the  closing  mem-  15 
ber  7' — with  the  suction  conduit  4,  thereby  en- 
suring that  the  compressor  put  of  of  commis- 
sion will,  notwithstanding  its  rotation,  requii'c 
practically  no  energy  for  driving  it  apart  from 
the  quantity  necessary  for  overcoming  frictional  20 
resistances. 

In  case  the  various  compressors  are  driven  in 
a  mutually  independent  manner,  special  working 
turbines,  electric  motors,  or  the  like,  may  be  em- 
ployed for  driving  them.  Fig.  2,  which  is  sub-  «J5 
stantially  identical  with  Fig.  1,  represents  a  set 
of  apparatus  comprising  driving  arrangements  of 
this  last-named  kind,  the  electric  motors  12'  and 
12"  being  employed  for  driving  the  compressors 
I  and  2,  respectively.  After  identifying  the  con-  no 
structional  parts  marked  in  mutual  conformity 
on  Pigs.  1  and  2,  the  method  of  operation  of  the 
apparatus  will  be  readily  understood  without  any 
further  explanation,  the  difference  consisting  only 
in  that  the  compressor  I  of  smaller  output  ca-  r  ."; 
pacity  is  fitted,  in  addition  to  the  stop-valve  7' 
leading  back  through  the  duct  9'  towards  the 
suction  branch  4',  also  with  a  stop-valve  8'  for 
discharge  into  the  atmosphere,  and,  moreover, 
in  that  the  closing  device  7"  of  the  compressor  2 
of  larger  output  capacity,  instead  of  opening  a 
conduit  leading  into  the  atmosphere,  opens  the 
way  through  the  return  conduit  9"  towards  the 
suction  branch  4"  of  this  compressor,  the  clos- 
ing device  7"  being  of  a  double  type,  which,  in  45 
addition  to  opening  the  branch  10  joining  on  to 
the  discharge  branch  5"  of  the  com.pressor,  and 
already  before  opening  this  branch,  also  opens 
the  branch  1 1  joining  on  to  the  middle  section 
of  the  working  space  of  the  compressor.  The  50 
purpose  of  the  constructional  details  differing 
from  or  representing  an  addition  to  those  repre- 
sented on  Fig.  1  will  be  explained  in  what  fol- 
lows. 

In  the  embodiment  shown  by  way  of  example  f>;; 
on  Fig.  3  three  compressors  I,  2,  and  3,  the  driv- 
ing devices  of  which  are  not  independent  from 
each  other  mechanically,  are  provided;  the  mu- 
tual relations  betv/een  the  various  driving  devices 
are  such  that  tlie  compressors  I  and  2  are  mu-  (jo 
tually  connected  by  means  of  the  disconnectable 
clutch  14  through  the  tooth-wheel  gear  13,  whilst 
the  com.pressors  2  and  3  are  mutually  connected 
in  a  direct  manner  by  means  of  the  disconnect- 
able clutch  15;  it  is  accordingly  possible,  by  put-  05 
ting  these  disconnectable  clutches  out  of  gear,  to 
place  each  individual  compressor,  or  possibly  any 
pair  of  compressors,  entirely  out  of  commission 
or  to  render  them  independent  from  each  other 
as  to  their  driving  devices,  provided  that  pro-  70 
vision  is  made  (in  a  manner  not  shown  on  the 
drawing)  for  enabling  any  compressor  which  is 
to  be  operated  but  which  has  been  disconnected 
by  means  of  the  clutches  1 4  or  15,  respectively, 
to  be  brought  into  connection  with  the  source  of  76 


motive  power  from  another  side.  Considering 
the  constructional  parts  marked  in  conformity 
with,  or  analogously  to,  Figs.  1  and  2,  it  will 
appear  that,  as  far  as  the  method  of  function- 
ing of  the  apparatus  is  concerned,  the  addition 
of  the  compressor  3  and  of  the  pipe  branches 
4'",  5"',  joining  on  to  it  and  of  the  closing  de- 
vice 6"'  does  not  mean  any  essential  alteration 
as  compared  to  the  arrangements  described  in 
what  precedes,  whilst  a  modification  as  com- 
pared to  Fig.  2  is  apparent  in  that,  instead  of 
compressor  1 ,  it  is  the  compressors  2  and  3  which, 
in  addition  to  other  closing  devices,  are  also  fit- 
ted with  the  closing  devices  8"  and  8"',  respec- 
tively, for  discharge  into  the  atmosphere,  whilst 
the  return  duct  9"  of  the  compressor  2  contains, 
instead  of  the  double  closing  device  7",  two 
mutually  independent  closing  devices  7  "a  and 
7 "to,  for  controlling  the  branches  10  and  1 1,  re- 
spectively. 

In  the  case  of  the  arrangement  according  to 
Fig.  3,  it  is  possible  to  provide  for  all  three  com- 
pressors, or  for  two  compressors  only  possessing 
different  output  capacities.  Taking  the  joint  out- 
put capacity  of  the  three  compressors  as  100 7f 
and  taking  the  output  capacities  of  the  individual 
compressors  proceeding  from  compressor  1  to 
compressor  3  as  amounting,  in  order  sequence,  to, 
for  instance,  157c,  30%  and  5590,  the  following 
steps  of  output  capacity  will  be  obtained: 

Step  No.  1:  compressor  I  by  itself  (15%) 
Step  No.  2:  compressor  2  by  itself  (30%) 
Step  No.  3:  compressoi's  1  and  2  jointly  (45%,) 
Step  No.  4:  compressor  3  by  itself  (55%) 
Step  No.  5:  compressors  I  and  3  jointly  <70%  ) 
Step  No.  6:  compressois  2  and  3  jointly  (85%) 
Step  No.  7 :  compressors  1 ,  2  and  3  jointly  ( 100% ) . 

If,  on  the  other  hand,  the  distribution  of  output 
capacities  is  such  tliat  for  instance  compressor  I 
is  capable  of  providir-g  20%  of  the  total  output 
capacity  whilst  compressors  2  and  3  are,  in  a  mu- 
tually equal  manner,  each  capable  of  providing 
40%  of  the  total  output  capacity,  it  will  be  pos- 
sible to  produce  the  following  five  steps  of  output 
capacity: 

Step  No.  1:  compressor  I  by  itself  (20%) 
Step  No.  2:  compressor  2  or  3  by  itself  (40%) 
Step  No.  3:  compressors  1  and  2  jointly  (60%) 
Step  No.  4:  compressors  2  and  3  jointly  (80% ) 
Step  No.  5:  compressors  !,  2  and  3  jointly  (100% ). 

In  view  of  increasing  the  number  of  steps  pro- 
duceable  it  is,  accordingly,  preferable  that  a!l 
three  compressors  should  possess  different  output 
capacities. 

In  case  any  compressor  put  out  of  commission 
continues  to  be  kept  in  lotation,  whilst  connect- 
ing its  delivery  branch  with  the  atmosphere,  or 
tlirough  a  return  conduit  with  its  suction  branch 
or  with  the  comxmon  suction  pipe,  it  is  advisable 
to  effect  a  return  towards  the  suction  end  from 
one  or  more  branchings  of  the  working  space  of 
the  cut-out  compressor  also,  such  connection  re- 
sulting after  suitable  closing  devices  are  opened. 
Details  of  arrangement  of  this  land  are  the  in- 
termediate branchings  1 1 ,  already  mentioned 
above,  comprised  in  the  arrangements  according 
to  Figs.  2  and  3,  as  well  as  the  double  closing 
members  7"  or  independent  closing  members 
T'm  controlling  the  junction  apertures  of  the 
said  branchings.  The  reason  why  such  an  inter- 
mediate return  duct  or  such  intermediate  return 
ducts  are  desirable  is  that,  in  view  of  the  fact  that 
in  accordance  with  the  compression  in  normal 
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operation  of  the  cut-out  compressor  the  through- 
flow  cross-sections  in  the  working  space  of  the 
compressor  diminish  towards  the  delivery  end, 
the  velocities  wiU,  in  case  of  the  compressor  run- 
ning at  no-load,  become  substantially  increased  5 
towards  the  delivery  end,  which  circumstance 
will,  in  consequence  of  the  increase  of  the  resist- 
ance to  flow,  result  in  a  temperature  rise  of  the 
working  fluid  i.  e.  in  increased  losses.  If  now  the 
working  fluid  is  returned  from  intermediate  lo 
branching  points,  these  losses  will,  of  course, — 
owing  to  the  diminution  of  the  throughflow  speed 
behind  the  branching — become  reduced. 

The  returning  of  the  working  fluid  from  the 
delivery  end  of  the  compressor  put  out  of  com-  ]:> 
mission  or  from  an  intermediate  point  of  its 
working  space,  in  consequence  whereof  a  certain 
quantity  of  working  fluid  will  flow  repeatedly 
through  the  compressor  put  out  of  commission 
referred  to,  will,  particularly  for  this  last-named  -z  i 
reason,  result  in  the  temperature  rise,  just  men- 
tioned, of  the  working  fluid.  This  will,  however, 
notwithstanding  the  drawback  mitigated  by  the 
return  from  the  intermediate  branching,  also  re- 
sult in  a  certain  advantage,  so  that  the  loss  itself  j;, 
caused  by  this  phenom.enon.  will,  in  addition  to  the 
mitigation  produced  by  means  of  the  returning, 
be  mitigated  also  owing  to  a  further  reason, 
which  latter  mitigation  will  take  effect  also  if  no 
intermediate  returning  is  employed  at  all.  Ncta- 
bly,  if  the  working  fluid  becomes  heated  up  in 
consequence  of  the  repeated  no-load  throughflow, 
this  will  cause  its  density  and  thus  the  amount  of 
energy  absorbed  by  it,  which  must  counted  as  a 
loss,  to  become  reduced.  Advantageous  use  may  r". 
be  made  of  this  circumstance  also  in  connection 
with  the  balancing  regulation  between  the  vari- 
ous steps;  notably,  this  regulation  can  also  be  ef- 
fected in  such  a  manner  that  the  closing  devices 
of  the  apertures  for  discharge  into  the  atmos-  ■^■O 
phere,  or  for  return  are — for  the  purpose  of  pro- 
ducing throttling — opened,  partly  only,  also  at 
those  times  when  the  compressor  in  question  is 
not  shut  down,  which  will  enable  the  transitional 
regulation  between  the  various  steps  to  be  effect-  4.j 
ed  with  a  relatively  slight  loss.  Accordingly,  in 
order  to  effect  such  a  regulation,  the  various  clos- 
ing devices,  for  instance  in  the  arrangement  ac- 
cording to  Fig.  2  the  valves  7',  G',  or  the  double 
valve  7",  or,  in  the  arrangement  according  to  ^0 
Pig.  3,  the  closing  devices  7',  7a",  7m"  8"  and 
8"',  respectively,  (in  the  first  place  the  closing 
devices  effecting  the  return  of  the  working  fluid) 
may  in  ordinary  operation  also  be  operated  as 
throttle-valves,  and  should  be  constructed  in  ac-  ^-'j 
cordance  with  this  function. 

At  the  occasion  when  the  v/orking  fluid  is  be- 
ing partly  returned,  either  in  order  to  place  any 
compressor  out  of  commission  or  for  the  purpose 
of  the  regulation  between  steps  referred  to,  any  CO 
excessive  temperature  rise  should  be  limited  as 
far  as  possible,  which  purpose  can  be  achieved 


either  by  means  of  the  natural  cooling-down  of 
the  working  fluid,  or  by  means  of  cooling  the 
latter  artificially.  The  artificial  limitation  of 
temperature,  effected  for  this  purpose,  can  be 
produced  by  means  of  a  simple  type  of  equip- 
ment, for  instance  by  allowing  a  part  of  the 
working  fluid  flowing  back  to  escape  into  the 
atmosphere,  and  replacing  this  deficiency  by 
means  of  suction  from  the  atmosphere,  in  which 
case  the  quantity  of  fresh  working  fluid  thus 
drawn-in  will  figure  as  the  cooling  medium  of 
the  quantity  of  hot  working  fluid  returned  into 
the  current  of  working  fluid.  In  the  case  of  the 
embodiment  according  to  Fig.  2,  this  should,  ac- 
cordingly, in  the  case  quoted  by  way  of  example 
of  effecting  the  regulation  of  compressor  I,  be 
understood  to  mean  that  the  throtthng  devices 
7'  and  8'  are  kept  open  in  the  necessary  extent 
simultaneously  by  means  of  a  control  mechanism 
not  shown  on  the  drawing,  in  which  case  the  re- 
placement of  the  quantity  of  working  fluid  dis- 
charged into  the  atmosphere  through  the  closing 
device  8'  will  be  effected  automatically  through 
the  suction  conduit  4  and  through  the  suction 
branch  4'  of  the  compressor. 

The  arrangements  represented  on  the  flgures 
having  the  character  of  examples,  it  will  of 
course  be  possible  to  vary  at  will,  in  accordance 
v/ith  the  purpose  aimed  at  in  each  case,  the  num- 
ber of  compressors  connected  in  parallel,  and 
the  m.utual  distribution  of  their  output  capaci- 
ties, as  well  as  the  arrangement  and  the  control, 
taking  place  partly  in  mutual  dependence,  of  the 
closing  devices  for  producing  the  various  steps 
of  regulation  as  v\rell  as  the  transitions  between 
these  steps.  In  order  to  ensure  the  uniform  dis- 
tribution, referred  to  precedingly,  of  the  steps 
of  output  capacity,  it  is  advisable  that — as  ap- 
parent also  in  connection  v/ith  the  examples  de- 
scribed— the  output  capacity  of  the  compressor 
having  the  greatest  output  capacity  should  be  at 
least  twice  that  of  the  compressor  having  the 
lowest  output  capacity,  or  even  greater.  Simi- 
larly the  arrangements  for  driving  the  individual 
compressors  or  for  driving  them  in  mutual  de- 
pendence, possibly  from  a  common  source  of 
power,  may  be  of  any  desired  kind  and  of  the 
most  varied  kinds.  It  will,  however,  in  the  same 
way  as  in  the  case  of  the  examples  described,  be 
important  in  each  case  that  the  compressor  dis- 
connected from  the  service  should  be  relieved  of 
all  pressure  (it  being  possible  to  ensure  this 
either  by  stopping  the  rotation  of  the  com- 
pressor, or,  in  case  of  the  compressor  continuing 
to  rotate,  by  connecting  its  delivery  and  with  the 
suction  end  or  with  the  atmosphere) ,  since  with 
the  delivery  end  completely  closed  the  mainte- 
nance of  the  pressure  in  the  compressor  put  out 
of  commission  would  cause  a  disadvantageous 
temperature  rise  and  a  deterioration  of  the  effi- 
ciency. 

GEORGE  JENDRASSIK, 
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This  invention  refers  to  the  realization  and  to 
the  particular  arrangement  of  elements  serving, 
by  the  intermediary  of  a  bilateral  connection 
comprising  supporting  currents  or  others  for  the 
protection  of  lines  conveying  electric  energy  from 
short-circuits  between  phases  and  the  earth  con- 
tacts. The  improvements  reahzed  according  to 
the  invention  cause  the  reduction  to  its  mini- 
miun  of  the  time  elapsed  from  the  apparition  of 
the  defect  to  the  instant  at  which  the  switches 
serving  to  isolate  the  defective  section  of  the  line 
are  acted  upon,  and  the  untimely  working  of  the 
protection  is  obviated. 

These  improvements  refer,  in  the  whole  or  in 
part,  to  any  protecting  system  requiring  a  great 
working  speed.  However,  in  order  to  realize  the 
invention  it  is  supposed  applied  to  a  protection  by 
supporting  currents  according  to  the  scheme  of 
the  Fig.  1,  in  which  1,2,3  are  three  portions  of 
a  line  conveying  energy  separated  by  two 
posts  4  and  5;  the  portion  2  may  be  isolated 
from  the  portions  1  and  3  by  opening  the  switches 
6  and  7  respectively  placed  in  the  posts  4  and  5. 

The  elements  which  serve  in  each  post  for  the 
protection  of  the  portion  2  are:  the  relays  8  and 
9  "for  the  start,"  the  directing  relays  1 0  and  1 1 
controlling  the  flowing  direction  of  the  energy, 
the  emission  devices  of  supporting  currents  12 
and  13,  the  reception  devices  of  supporting  cur- 
rents 14  and  (5,  these  devices  feeding  two  relays 
16  and  17  said  "bolting  relays." 

The  selective  elimination  of  the  defects  is  ob- 
tained by  the  realization  of  a  double  condition: 
in  order  that  the  switches  6  and  7  may  be  opened : 

(1°)  The  relays  said  "starting  relays"  8  and 
9  must  then  work; 

(2°)  The  relays  said  directing  relays  must  be 
in  a  position  corresponding  to  the  flowing  of  the 
capacity  of  the  bars  of  the  posts  4  and  5  to  the 
line  2.  In  any  other  case,  the  protections  must 
be  bolted. 

Normally,  the  starting  relays  8  and  9  are  in 
rest  position,  the  directing  relays  1 0  and  1 1  are 
maintained  in  the  position  corresponding  to  the 
flowing  of  the  capacity  of  the  line  2  to  the  bars 
of  the  posts  4  and  5,  the  bolting  relays  (6  and  17 
are  maintained  in  the  bolting  position  by  the  aid 
of  the  starting  relays.  The  senders  12  and  13 
do  not  act  upon  the  receivers  14  and  15. 

In  case  of  a  defect  on  the  portion  of  the  line 
2,  the  starting  relays  8  and  9  work  and  disen- 
gage the  relays  16  and  17  from  their  bolting 
position;  at  the  same  instant,  the  directing  re- 
lays 1 0  and  1 1  leave  the  position  fixed  to  them 
and  hinder  the  senders  12  and  13  from  being 


acted  upon  and  from  acting  upon  the  receivers 
14  and  15.  The  switches  6  and  7  release  and  iso- 
late the  defect  portion  2  of  the  portions  1  and  3. 
In  case  of  defects  on  the  portion  3,  the  starting 

5  relays  8  and  9  work  and  cut  the  local  feeding 
of  the  bolting  relays  16  and  17,  the  directing  re- 
lay lO  leave  its  rest  position  but  the  directing 
relay  1 1  remaining  in  rest  position  start  the  send- 
er 13  which  acts  upon  the  receivers  14  and  15. 

10  The  bolting  relays  16  and  17  are  fed  again  and 
cannot  leave  their  bolting  position.  They  hinder, 
in  this  manner,  the  switches  6  and  7  from  open- 
ing. 

In  case  of  defects  on  the  portion  1,  the  proc- 
15  ess  is  reversed,  i.  e.  the  working  of  the  protection 
of  the  post  5  is  identical  with  the  working  of  the 
protection  of  the  post  4  in  the  precedent  case 
and  inversely. 

After  the  opening  of  the  switches  of  a  defec- 
20  tive  portion,  the  portion  2  excepted,  and  which 
brings  about  the  elimination  of  the  defect,  the 
protecting  elements  of  the  portion  2  which  have 
been  started  come  back  in  their  rest  position. 
During  this  transitory  regime,  an  untimely  work- 
25  ing  of  the  switches  of  this  portion  may  take 
place. 

Thus,  for  instance,  if  the  defect  were  to  hap- 
pen on  the  portion  3  the  moveable  contact  of 
the  directing  relay  1 1  was  strongly  applied  on 

30  its  rest  contact.  After  the  disappearance  of  the 
defect,  the  action  of  the  moveable  contact  sud- 
denly undergoes  a  weakening,  this  contact  may 
rebound  and  swerve  momentarily  from  its  rest 
contact.    It  would  then  be  in  a  position  corre- 

35  sponding  to  the  directions  of  the  current  of 
the  bars  of  the  post  5  towards  the  line  2.  If  this 
takes  place  before  the  starting  relay  9  comes  back 
into  its  rest  position,  the  protections  of  this  post 
5  and  of  the  post  4  are  in  the  same  conditions  as 

40  when  a  defect  happens  on  the  portion  2.  The 
switches  6  and  7  have  then  opened  untimely. 

In  order  to  avoid  this  drawback,  each  protec- 
tion comprises  a  supplementary  relay  18  and  19 
said  of  "lengthening  the  bolting"  which  intro- 

45  duces  a  supplementary  breaking  off  in  the  release 
circuit  during  the  bolting,  this  breaking  off  being 
suppressed,  when  the  protecting  elements  come 
back  to  their  rest  position,  after  such  a  space  of 
time  that  no  untimely  release  can  be  brought 

50  about. 

It  is  possible  to  obtain,  by  making  a  judicious 
choice  of  the  devices  constituting  this  arrange- 
ment and  by  a  whole  of  improvements  in  the 
execution  and  the  branching  of  these  devices,  a 
55  very  reduced  working  time  of  the  protection  in 
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the  case  of  an  interior  defect  in  the  protected 
section,  the  arrangement  keeping  its  selective 
qualities  in  the  case  of  an  exterior  defect  in  the 
section. 

This  improvements  taken  in  their  whole  or  sep- 
arately make  up  the  object  of  this  invention. 

A  first  improvement  is  given  by  a  directing  re- 
lay sensible  to  a  reverse  component  and  to  the 
homopolar  component  of  the  capacity.  These 
components  are  nought  in  balanced  regime,  the 
moveable  equipage  of  the  relay  being  solicited 
by  no  electric  couple  and  may  be  brought  into 
a  determined  position  by  a  mechanical  couple  or 
by  any  other  couple. 

However,  it  is  necessary  to  avoid  changes  of 
place  of  the  moveable  equipage  in  the  case  of 
unequilibrium  which  does  not  act  upon  the  start- 
ing relays.  This  result  is  obtained,  according  to 
the  present  invention,  by  the  action  of  an  elec- 
tro-magnet fed  by  the  intermediary  of  the  rest- 
ing contacts  of  the  "starting"  relays  and  which 
maintains  the  movable  equipage  of  the  direct- 
ing relay  in  the  determined  position,  v/ithout 
contact  with  a  fixed  buttress  Fig.  2  gives  a  not 
restricting  example  of  the  arrangement  of  an 
electromagnet  fulfilling  this  condition: 

The  moveable  equipage,  not  represented,  of 
the  directing  relay  turns  round  an  axis  20  on 
which  is  rigidly  fixed  an  arm  21  supporting  a 
paddle  22  made  up  of  soft  steel;  this  paddle  may 
come,  by  the  rotation  of  the  equipage,  into  the 
air-gap  of  an  electro-magnet  23  having  the  shape 
of  C  the  poles  of  which  are  cut  in  bevel.  The 
equilibrium  position  of  the  moveable  equipage, 
when  the  electro-magnet  is  crossed  by  an  exci- 
tation current,  is  the  air-gap  position  minimum ; 
it  is  defined  by  no  buttress  and  gives  no  reaction 
on  the  moveable  equipage  in  case  of  a  sudden 
cut-out  of  the  feeding  current  of  the  electro- 
magnet 23.  This  arrangement  enables  the  lib- 
eration of  the  moveable  equipage  at  the  very 
moment  when  the  starting  relay  works  without 
giving  him  an  impulsion  which  could  adulterate 
the  control  of  the  direction  of  the  capacity. 
Moreover,  the  feeding  again  of  this  electro-mag- 
net at  the  moment  of  the  coming  back  into  rest 
position  of  the  starting  relay  accelerates  the 
recall  of  the  moveable  equipage  of  the  directing 
relay  to  its  primitive  position. 

For  the  control  of  the  direction  of  symmetrical 
defects  which  do  not  influence  the  directing  re- 
lays sensible  to  the  reverse  component  and  to  the 
homopolar  component  of  the  capacity,  an  artifice 
described  in  the  French  Patent  No.  738,844  of 
the  20th  June  1932  makes  it  possible  to  render 
these  directing  relays  sensible  to  the  direct  com- 
ponent of  the  capacity  by  a  suitable  commuta- 
tion of  the  elements  of  the  filtering  circuit  which 
feeds  them.  This  commutation  may  greatly  in- 
crease the  working  time  of  the  protection  if  it  is 
not  sufficiently  rapid  in  order  that  the  lengthen- 
ing relay  of  bolting  has  no  time  to  be  excited. 
An  improvement  is  foreseen  in  the  present  in- 
vention which  consists  in  interrupting  the  feed- 
ing of  the  lengthening  relay  of  bolting  during 
the  commutation  of  the  filter  of  the  directing 
relay,  in  case  of  a  balanced  defect. 

An  essential  condition  for  the  rapid  working 
of  the  protection  when  supporting  currents  are 
used  is  given  by  the  fact  that  the  sender  of  sup- 
porting currents  oscillates  in  pennanency  for 
want  of  which  the  necessary  time  for  the  feeding 
of  the  bolting  relays  would  be  increased  by  the 
time  necessaiT  to  the  corresponding  senders  to 
attain  the  oscillatory  regime.   The  same  remark  ' 


is  available  for  the  oscillations  serving  to  m.odu- 
late  the  supporting  wave  in  the  arrangements 
of  a  great  selectivity. 
The  present  invention  foresees  the  permanent 
5  oscillation  of  the  sending  posts  and  eventually 
of  the  modulators  of  the  coruiections  comprising 
supporting  currents  serving  to  the  protection  by 
taking  care  that  the  oscillations  can  be  trans- 
mitted to  the  corresponding  receivers  only  when 
10  the  starting  relays  have  worked  and  only  when 
the  directing  relays  of  the  examined  protections 
are  in  a  suitable  position.    Fig.  3  gives  by  way 
of  example,  nowise  restrictive  the  scheme  of  such 
an  arrangement.   Suppose  a  system  of  support- 
15  ing  currents  comprising  an  oscillator  24  sup- 
plying a  supporting  wave  modulated  by  the  os- 
cillator 25;  these  two  devices  are  connected  elec- 
trically by  two  connections  26  and  27  connect- 
ing an  outlet  transformer  28  arranged  in  the 
20  modulator  and  an  attack  transformer  29  ar- 
ranged in  the  oscillator.    This  connecting  cir- 
cuit may  have  such  dimensions  that  by  short- 
circuiting,  by  the  aid  of  a  contact  30,  the  con- 
nections 26  and  27,  or  by  releasing  one  of  the 
25  cormections  26  and  27  by  opening  a  contact  31, 
the  supporting  wave  is  no  more  modulated  with- 
out the  oscillations  of  the  sender  24  nor  that  of 
the  modulator  25  is  interrupted.   If  the  contact 
30  be  a  rest  contact  of  the  starting  relays  and 
3Q  if  the  contact  31  be  connected  with  the  direct- 
ing relay  and  become  opened  when  this  latter 
relay  is  acted  upon  in  the  direction  of  supervi- 
sion, the  device  comprising  supporting  currents 
can  be  started  only  when  the  defect  happens  to 
35  be  in  the  reverse  direction  to  that  of  supervision. 
For  the  same  reasons  of  rapidity  and  secui-ity, 
the  answering  time  of  the  receiver  must  be  re- 
duced to  a  minimum,  i.  e.  the  time  comprised 
between  the  instant  at  which  the  oscillations 
40  brought  about  by  the  sender  appear  at  the  en- 
trance of  the  receiver  and  the  instant  at  which 
the  bolting  relay  is  crossed  by  the  plate  cur- 
rent resulting  from  the  outlet  lamp  of  the  lamp, 
must  be  as  short  as  possible. 
45     This  result  is  obtained  in  the  present  inven- 
tion by  the  following  improvement:  it  is  known 
that,  in  order  to  increase  the  selectivity  of  the 
connection  comprising  supporting  currents,  it  is 
necessary  to  modulate  the  supporting  wave  at 
50  a  low  frequency  with  respect  to  that  of  the  sup- 
porting wave  itself.    On  the  other  hand,  in  or- 
der to  obtain  a  great  rapidity  of  the  bolting  re- 
lay with  a  capacity  as  reduced  as  possible,  it  is 
profitable  to  make  use  of  a  relay  comprising  a 
55  fixed  relay  and  a  moveable  spool.    This  spool 
must  be  feed  with  continuous  or  rectified  cur- 
rent thus  compelling  to  detect  the  modulated 
current  supplied  to  the  receiver  by  the  sender. 
If  such  a  detection  be  obtained  by  the  aid  of 
characteristic  plate  or  with  the  help  of  a  char- 
acteristic grate  of  one  of  the  lamps  of  the  re- 
ceiver, it  shall  be  necessary  to  introduce  into  the 
considered  circuit  a  capacity  offering  a  low  im- 
pedance to  the  modulated  cm-rent.  This  capacity 
gg  will  introduce  a  not  negligible  time  constant,  more 
particularly  if  the  modulation  frequency  be  low. 

According  to  the  invention,  the  receiver  to  be 
used  will  be  an  amplificator  of  an  alternating 
current  and  a  transformer  of  suitable  dimensions 
70  feeding  the  bolting  relay  by  the  aid  of  a  rectifier 
will  be  inserted  into  the  circuit  plate  of  the  last 
lamp.  Such  an  arrangement  offers,  moreover, 
the  advantage  of  insulating  the  bolting  relay  of 
the  feeding  circuits  of  the  receiver  and  to  en- 
75  able  its  simultaneous  connection  with  another 
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source  of  current  thus  making  possible  the  local 
bolting  and  the  bolting  by  supporting  currents 
by  the  aid  of  a  relay  the  moveable  equippage  of 
which  comprises  only  one  winding,  i.  e.  having 
the  greatest  efficiency. 

Fig.  4  gives  an  example  of  a  scheme  of  aux- 
iliary source  circuits  of  a  protection  comprising 
supporting  currents,  the  improvements  according 
to  the  inventio  1  being  there  applied. 

Each  of  the  starting  relays  32,  33,  34,  for  de- 
fects between  phases,  possess  two  contacts  hav- 
ing openings  32',  32"',  33',  33"',  34',  34"'  (closed 
contacts  when  the  relays  are  in  rest  position). 
Each  of  them  has,  moreover,  a  closure  contact 
(opened  in  rest  position)  32",  33",  34".  The 
starting  relay  357i  for  the  earth  defects,  is  pro- 
vided with  an  opening  contact  35'  and  with  a 
closure  35".  The  contacts  32",  33",  34",  35" 
are  branched  in  parallel  and  control  the  feeding 
of  an  intermediary  relay  36  provided  with  two 
opennig  contacts  36',  36"  and  with  a  closure  con- 
tact 36".  The  contact  36'  is  in  parallel  with  the 
contact  37'  of  the  directing  relay  37,  this  con- 
tact 37'  opening  only  in  the  case  of  a  defect  in 
the  direction  of  supervision.  The,  contact  36"' 
short-circuits  the  secondary  of  the  outlet  trans- 
former 38'  of  the  modulator  38.  The  whole  of 
the  contacts  36',  37'  secures  a  connection  be- 
tween the  secondary  of  the  transformer  38'  and 
the  primary  of  the  attack  transformer  39'  of  the 
oscillator  39  supplying  the  supporting  wave.  On 
the  other  hand,  this  same  whole  of  contacts  36', 
37'  is  in  series  in  the  feeding  circuit  of  the  move- 
able spool  of  the  bolting  relay  40. 

The  contacts  32',  33',  34',  35'  of  the  starling 
relays  are  connected  in  series  in  the  feeding  cir- 
cuit of  the  electro-magnet  37"  maintaining  the 
moveable  equippage  of  the  directing  relay  37  in 
rest  position.  The  contacts  32"',  33"',  34"'  are 
connected  in  parallel  an  their  whole  short-cir- 
cuits the  commutation  relay  37"'  of  the  direct- 
ing relay  37  and  an  auxiliary  relay  41  which  is 
provided  with  an  opening-closure  contact  41'. 

A  plug  circuit  42  is  inserted  into  the  control 
circuit  of  the  bolting  relay  40,  this  plug  circuit 
being  regulated  according  to  the  frequency  of  the 
modulator  38  and  foreseen  for  avoiding,  when  the 
contacts  36'  and  37'  are  opened,  the  oscillator 
39  from  being  modulated  by  a  circuit  connecting 
the  transformers  38'  and  39'  by  the  intermedi- 
ary of  a  local  battery  and  the  spool  of  the  re- 
lay 40. 

The  relay  40  may  be  supplied,  on  the  other 
hand,  by  the  receiver  43  of  the  connection  com- 
prising supporting  currents.  The  last  lamp  43' 
of  this  receiver  has  in  its  circuit  plate  a  trans- 
former 43"  the  secondary  of  which  is  connected 
with  a  rectifier  43"  fixed  in  Wheatstone  bridge, 
and  the  diagonal  of  which  is  placed  the  moveable 
spool  of  the  relay  40.  This  relay  is  provided  with 
an  opening  contact  40'  and  a  closure  contact 
40"  The  contact  41'  of  the  auxiliary  relay  41 
is  foreseen  to  cut,  during  the  commutation  of 
the  directing  relay  37,  the  feeding  circuit  of  the 
lengthening  relay  for  bolting  44.  This  relay  is 
provided  with  an  opening  contact  by  excitation 
44'  branched  in  series  in  the  releasing  circuit. 
The  device  works  then  in  following  manner: 
In  case  of  a  not  balanced  defect,  interior  with 
respect  to  the  protected  section,  one  or  two  of 
the  starting  relays  32,  33,  34,  35  work,  the  open- 
ing of  one  of  the  contacts  32',  33',  34'  or  35'  lib- 
erates the  moveable  equipage  of  the  directing 
relay  37  which  opens  its  contact  37'.  The  clo- 
sure of  one  of  the  contacts  32",  33",  34",  35" 


acts  upon  the  intermediary  relay  36.  The  con- 
tact 36'  opens  and  the  contact  36"  closes.  The 
contacts  36'  and  37'  being  opened  no  emission  of 
supporting  currents  on  the  line  takes  place. 
5  Thus  the  bolting  relays  40,  at  both  extremities, 
are  no  more  excited  and  close  their  contact  40" 
which  brings  about  the  working  of  both  switches 
45. 

In  case  of  a  balanced  defect,  interior  with  re- 

10  spect  to  the  protected  section,  the  three  relays 
32,  33,  34  work,  the  simultaneous  opening  of  the 
contacts  32"',  33"',  34"'  causes  the  commuta- 
tion relay  37"'  and  the  relay  41  to  work,  the  lat- 
ter relay  hindering  the  lengthening  relay  for 

15  bolting  to  be  acted  upon  by  the  closure  of  the 
contact  36"  during  the  time  necessary  to  the 
commutation. 

The  remainder  of  the  working  is  identical  with 
that  of  the  preceding  case. 

20  In  case  of  a  defect  exterior  to  the  protected 
section,  the  process  is:  In  the  post  for  which  the 
defect  is  in  the  direction  of  supervision,  the  di- 
recting relay  37  opens  its  contact  37'  after  the 
liberation  of  its  equipage  by  opening  one  of  the 

25  contacts  32',  33',  34'  or  35'.  In  the  other  post, 
the  directing  relay  37  keeps  its  contact  37'  closed. 
Consequently,  at  the  opening  of  the  contact  38"', 
the  modulator  38  acts  upon  the  oscillator  39  the 
emission  of  which  acts  upon  the  receiver  of  the 

30  first  post  and  keeps  there  the  relay  40  in  excita- 
tion position.  The  contact  40'  remains  closed 
and  the  lengthening  bolting  relay  being  excited 
by  the  circuit  of  the  contacts  36"  and  40'  opens 
its  contact  44'  which  cuts  the  releasing  circuit 

35  still  cut  by  the  contact  40".    The  same  result 
is  obtained  in  the  second  post,  the  relay  40  re- 
maining excited  because  the  contact  37'  has  re- 
mained closed. 
By  this  arrangement  of  contacts  it  is  possible 

40  to  use  for  the  two  posts  of  one  section  one  sup- 
porting wave  and  one  modulation  having  re- 
spectively in  both  posts  either  the  same  frequency 
or  various  frequencies. 
The  arrangements  constituting  the  object  of 

45  the  present  invention  may  be  applied  by  the  ad- 
junction of  supplementary  organs  to  the  protec- 
tion of  the  lines  provided  with  disjunctors  said 
"separated  phases  disjunctors".  The  specific  ar- 
rangement of  these  supplementary  organs  con- 

50  stitutes  one  of  the  characteristics  of  the  inven- 
tion. The  secheme  of  the  Pig.  5  on  which  are 
represented  all  the  elements  of  the  scheme  of 
the  Fig.  4  having  the  same  signs,  gives  by  way  of 
example  a  particular  arrangement  of  these  sup- 

55  plementary  organs. 

The  starting  relay  35  is  provided  with  a  sup- 
plementary opening  35"'  contact.  The  disjuhc- 
tor  45  is  given  with  three  separated  poles  the 
opening  of  which  is  respectively  controlled  by 

(iO  the  three  spools  45',  45",  45"'.  Moreover,  three 
relays  46,  47,  48  having  closure  contacts  46',  47', 
48'  have  been  added  to,  these  relays  being  chosen 
and  branched  in  such  a  manner  that  only  one 
defect  on  the  phase  they  control  brings  about 

65  their  working.  These  three  relays  control,  re- 
spectively by  their  contacts  46',  47',  48'  the  inter- 
mediary relays  49,  50,  51,  each  of  them  closing 
by  excitation  a  contact  49',  50',  51'.  At  last,  an 
intermediary  relay  52  provided  with  three  con- 

70  tacts  closing  by  excitation  52',  52",  52"'  works 
after  the  closure  of  one  of  the  contacts  32",  33", 
34"  on  condition  that  the  contact  35"'  remains 
closed. 

The  working  is  the  following:  in  case  of  de- 
75  fects  between  phases,  one,  two  or  three  of  the 
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relays  32,  33,  34  work,  the  relay  35  remain  in 
rest  position  which  brings  about  the  working  of 
the  relay  52  which  puts  into  parallel  the  spools 
of  three  poles  of  the  disjunctor  45  which  are 
simultaneously  acted  upon  by  the  normal  work- 
ing of  the  protection. 

In  case  of  defect  between  the  phase  and  the 
earth,  the  relay  35  and  one  of  the  relays  46,  47 
or  48  work,  the  relay  52  remain  not  excited,  and 


one  of  the  relays  49,  50  or  51,  when  working, 
makes  it  possible  the  release  of  the  pole  of  the 
disjunctor  corresponding  to  the  phase  in  defect. 
This  arrangement  does  not  modify  the  working 
5  time  of  the  protection,  the  selective  operation  can 
then  be  effected  during  the  working  of  the  pro- 
tection proper. 

RENE  GEORGES  GUY  LEORAT. 
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The  invention  relates  to  electric  fuses  adapted 
to  interrupt  an  electric  circuit  imder  the  action 
of  a  rise  of  temperature  and,  thus  to  protect  any 
suitable  apparatus,  machine,  motor  or  installa- 
tion against  undue  overheating,  either  of  the  ap- 
paratus  itself,  or  of  the  surrounding  objects  sub- 
jected to  the  action  of  the  heat  developed  by  the 
apparatus. 

This  fuse  essentially  comprises  a  loose  or  mov- 
able conducting  member,  which  is  held  in  a  fixed  lu 
position  and  In  a  state  of  continuity  in  contact 
with  the  terminals  of  the  electric  circuit,  by 
means  of  a  sheath  of  fusible  insulating  material, 
the  whole  being  arranged  within  an  envelope  of 
Insulating  material,  or  within  an  insulated  enve-  '  ^ 
lope,  whereby  a  rise  of  the  surrounding  temper- 
ature above  a  predetermined  value,  causes  melt- 
ing of  the  insulating  material,  thus  releasing  the 
conducting  member  which  falls  down  or  breaks 
down  and  looses  contact  with  the  terminals  or 
otherwise  interrupts  the  electric  circuit. 

In  a  preferred  embodiment  of  the  invention, 
the  electric  fuse  according  to  the  invention  com- 
prises a  glass  tube  in  which  are  arranged  the 
terminals  for  the  electric  circuit,  the  movable  or  "'^ 
loose  conducting  member  being  constituted  by  a 
thin  column  of  mercury,  which  bridges  the  two 
terminals  and  is  held  in  contact  with  them  by  a 
sheath  of  wax  or  the  like.  At  a  determined  tem- 
perature, which  Is  constant  for  a  fuse  of  deter- 
mined  construction,  but  varies  according  to  the 
constructional  data,  the  wax  melts  and  releases 
the  column  of  mercury,  which  breaks  down  or 
falls  down  and  looses  contact  with  the  terminals, 
thus  breaking  the  circuit. 

In  the  accompanying  drawing,  which  is  given 
solely  by  way  of  example: 

Fig.  1  is  an  axial  section  of  a  fuse  according 
to  an  embodiment  of  the  invention. 

Fig.  2  shows  a  calibrated  mandrel  adapted  for 
use  in  filling  the  fuse. 

Fig.  3  is  a  view  similar  to  Fig.  1,  showing  a 
modification  of  the  invention,  and 

Fig.  4  is  an  axial  section  of  an  insulating  sheath  ^ 
of  fusible  material  for  use  in  the  device  of  Fig.  3. 

According  to  the  embodiment  shown  in  Fig.  1, 
the  fuse  comprises  a  glass  tube  I ,  which  is  slight- 
ly bulged  in  the  middle,  and  whose  wall  is  pro- 
vided with  an  aperture  2.  At  both  ends  of  said  :.o 
tube  are  secured  the  terminals  3 — 4  for  connec- 
tion with  the  electric  circuit.  The  central  part 
of  the  tube,  between  the  terminals,  is  filled  with 
wax,  or  like  material,  forming  a  sheath  5,  the 
centre  of  which  is  provided  with  a  cylindrical  50 


duct  6,  filled  with  a  thin  column  of  mercury  7,  in 
contact  at  its  ends  with  the  terminals  3 — 4. 

For  the  manufacture  of  this  fuse,  the  following 
method  may  be  used:  the  terminal  4  is  secured  at 
one  end  of  the  tube  and  a  core  or  mandrel  8, 
shown  in  Fig.  2,  is  introduced  through  the  oppo- 
site end  of  the  tube  in  the  place  of  terminal  3. 
The  size  of  core  8  corresponds  to  the  volume 
taken  up  by  terminal  3  and  by  the  column  of 
mercury  7.  Then,  molten  wax  is  cast  through 
aperture  2.  When  this  wax  has  set  into  an  in- 
sulating sheath,  core  8  is  withdrawn  and  the  re- 
quired amount  of  mercury  (usually  a  small  drop) 
is  poured  into  the  duct  6  left  in  the  wax,  care 
being  taken  that  the  mercury  comes  into  contact 
with  terminal  4  and  overflows  slightly  at  the  op- 
posite end  of  the  sheath,  so  as  to  secure  a  good 
contact  with  terminal  3,  as  the  latter  is  secui'ed 
at  the  corresponding  end  of  the  tube. 

It  will  be  vmderstood  that,  when  the  fuse  is 
brought  to  a  temperature  corresponding  to  the 
melting  point  of  the  wax,  the  latter  will  melt  and 
flow  out  through  aperture  2 ;  the  column  of  mer- 
cury will  then  disintegrate,  thus  interrupting  the 
current  between  the  terminals. 

It  is  not  essential  to  provide  an  exit  for  the 
molten  wax,  because  as  the  wax  becomes  fluid, 
the  mercury,  which  is  denser,  falls  to  the  bottom. 
Hence,  use  may  be  made  of  a  plain  tube  without 
an  aperture,  as  shown  in  Fig.  3.  In  this  embodi- 
ment of  the  invention,  the  fuse  comprises  two 
cylindrical  terminals  10 — II  ending  in  conical 
tips,  and  a  moulded  or  perforated  sheath  12  of 
fusible  material  (Fig.  4)  having  a  central  cylin- 
drical duct  13  opening  into  conical  depressions 
14 — 15,  whose  surface  corresponds  to  the  conical 
tips  18 — 17  of  terminals  10 — II.  The  column  of 
mercury  18  is  poured  into  the  duct  13  and  the 
whole  is  arranged  in  a  cylindrical  envelope  18  of 
insulating  material,  such  as  glass,  china,  etc. 

The  assembly  of  this  fuse  may  be  made  as  fol- 
lows: 

One  of  the  conical  depressions  <  1 8  for  exam- 
ple) of  sheath  12  is  stopped  by  the  corresponding 
terminal  10,  duct  13  is  filled  with  mercury,  the 
opposite  aperture  15  is  then  stopped  by  terminal 
1 1  and  the  whole  is  inserted  into  insulating  tube 
19. 

When  the  temperature  rises  above  the  melting 
point  of  sheath  12.  the  ends  of  this  sheath,  which 
are  in  contact  with  the  terminals  10 — II,  and 
whose  temperature  rises  faster  than  the  middle 
portion  are  softened;  the  mercury  will  thus  flow 
between  the  conical  tips  16 — 17  of  the  terminals 
and  the  molten  ends  of  the  sheath,  and  a  por- 
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tion  of  this  mercury  will  collect  in  the  small 
space  20,  left  between  the  tips  of  the  terminals, 
the  wall  of  the  tube  and  the  ends  of  the  sheath, 
this  breaking  the  mercury  column  18  and  inter- 
rupting the  circuit. 

In  this  embodiment  of  the  invention,  the  in- 
sulating tube  1 9  may  be  made  of  a  rigid  material, 
or  of  a  flexible  material  which  is  wound  around 
the  terminals  10 — II  and  sheath  12. 

It  will  be  seen  that  the  breaking  off  of  the 
circuit  takes  place  progressively  without  giving 
rise  to  any  important  induction  current. 

Fuses  according  to  this  invention  may  be  de- 
vised to  operate  at  various  temperatures,  either 
by  using  insulating  sheaths  made  of  materials 
fusible  at  various  temperatures,  such  as  beeswax, 
paraffin  wax,  gutta,  tar,  etc.,  or  by  varying  the 
mass  of  the  insulating  sheath,  or  the  m.ass  of 
the  terminals,  or  the  size  of  the  movable  or 
loose  conducting  member,  or  the  shape  of  the 
fuse,  or  the  heat  conductivity  of  the  surrounding 
tube.  However,  for  a  fuse  of  a  determined  con- 
struction and  size,  the  operating  temperature 
will  be  constant. 

The  column  of  mercury  may  be  replaced  by  a 
small  bar  of  conducting  material,  adapted  to  be 
supported  by  the  insulating  sheath  and  to  fall 
down  as  the  latter  melts,  thus  causing  interrup- 
tion of  the  circuit. 

Tube  I  may  be  of  any  suitable  material,  such 
as  a  suitably  insulated  metallic  tube. 


This  fuse  may  be  used  in  aU  kinds  of  electric 
apparatus,  such  as  domestic  appliances  provided 
with  heating  resistances,  whose  prolonged  heat- 
ing, due  for  example  to  oblivion,  may  set  fire  to 
surrounding  objects.  It  may  as  well  be  used  to 
protect  the  apparatus  itself:  electric  motor,  wire- 
less set,  ignition  element  for  an  engine,  etc.,  to  be 
protected  against  overheating. 

The  fuse  according  to  the  invention  may  also 
be  used  for  the  protection  of  any  suitable  plant 
having  an  electric  control,  such  as  an  engine, 
where  overheating  may  be  produced  by  any  cause 
and,  for  example,  the  fuse  may  be  installed  at 
any  suitable  part  of  the  plant,  for  instance  in  the 
cooling  radiator  of  an  engine,  and  on  the  current 
inlet  circuit  of  the  control  member.  The  fuse, 
instead  of  being  installed  in  the  circuit  of  the 
electric  apparatus,  or  of  an  electric  control  mem- 
ber, may  be  located  in  an  auxiliary  circuit  con- 
nected with  any  suitable  alarm  device,  either 
luminous  or  sonorous. 

Finally,  it  will  be  seen  that  this  fuse  may  oper- 
ate under  the  action  either  of  external  heat  due 
to  heating  of  the  whole  of  the  plant,  or  of  in- 
ternal heat  developed  within  the  fuse  by  an  in- 
crease of  the  current  or  the  tension,  the  oper- 
ation being  adjusted  by  selecting  the  material 
used  for  the  fusible  sheath,  or  by  varying  the 
cross-section  or  the  resistivity  of  the  movable  or 
loose  conducting  member. 

OLIVIER  ZIEGEL. 
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This  invention  has  reference  to  plants  for  com- 
pressing gas  under  a  high  pressure  and  has  for  its 
primary  object  to  provide  a  plant  of  this  kind 
particularly  utilisable  for  refilling  with  gas  such 
as  lighting  gas  compressed  under  suitable  pres- 
sure steel  bottles  or  tubes  such  as  are  employed 
either  stationarily  or  for  such  uses  as  on  board 
automotive  vehicles  for  feeding  internal  combus- 
tion engines. 

Another  object  of  the  invention  is  to  provide  an 
improved  gas  compressing  plant  by  means  of 
which  steel  bottle  refilling  may  be  completed 
within  a  few  hours  by  an  entirely  automatic  proc- 
ess carried  out  very  gradually  and  requiring  a 
minimum  of  supervision  and  labor. 

A  further  object  of  the  invention  is  to  provide 
an  improved  gas  compressing  plant  made  up  of  a 
single  or  multiple  low  pressure  unit  and  a  single 
or  multiple  high  pressure  unit,  said  units  being 
absolutely  tight  and  mutually  interconnected,  the 
arrangement  of  the  compression  producing  mem- 
bers being  such  as  to  provide  slow  operation  and 
small  delivery. 

Another  object  still  of  the  invention  is  to  pro- 
vide an  improved  gas  compressing  plant  includ- 
ing fluid  cooling  means  for  the  operative  or  mov- 
able parts  performing  the  drive  between  a  prime 
mover  such  as  an  electric  motor  and  the  low 
pressure  and  high  pressure  pistons,  and  further 
fluid  cooling  means  for  the  outer  surfaces  of  the 
stationary  cylinder  units  in  which  said  pistons 
are  respectively  moved  responsive  to  rotation  of 
said  motor  in  periodically  reversed  directions. 

Still  another  object  of  the  invention  is  to  pro- 
vide an  improved  gas  compressing  plant  or  instal- 
lation wherein  cooling  of  the  cylinder  and  piston 
units  is  assisted  by  those  members  such  as  rings 
and  gasket-like  leather  cups  ensuring  proper  fluid 
tightness. 

With  these  and  such  other  objects  in  view  as 
will  incidentally  appear  hereafter,  the  invention 
comprises  the  novel  construction  and  combina- 
tion of  parts  that  will  be  now  described  with  ref- 
erence to  the  accompanying  diagrammatic  draw- 
ings exemplifying  a  suitable  constructional  form 
and  a  variation  and  forming  a  part  of  the  present 
disclosiire. 

In  the  drawings : 

Figure  1  is  an  elevational  view  with  many 
parts  in  section  showing  the  compressing  plant 
in  its  entirety,  certain  details  being  omitted  for 
the  sake  of  clearness. 

Figiu"e  2  is  a  detail  sectional  view  drawn  on  a 
larger  scale  showing  the  low  pressure  piston  and 
the  associated  cylinder  end. 
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Figure  3  is  a  detail  sectional  view  also  drawn 
on  a  larger  scale  and  showing  the  high  pressure 
piston  with  the  associated  cylinder  end. 

Figure  4  is  a  diagrammatic  simplified  view 
showing  a  modified  arrangement  in  which  the  op- 
eration takes  place  hydraulically  instead  of  me- 
chanically. 

Like  reference  characters  designate  like  parts 
throughout  the  several  views. 

The  frame  of  the  compressing  plant  shown  on 
the  drawings  comprises  a  top  bracket  I  on  which 
is  supported  an  electric  motor  2  of  suitable  power 
and  characteristics  which  through  a  belt  2^,  a 
pulley  2^  and  an  intermediate  shaft  2"=  drives  a 
gear  6  fast  upon  said  shaft  and  meshing  with  cog 
teeth  on  a  fiange  3^  formed  integral  with  an  elon- 
gated nut  3  which  is  so  connected  lengthwise  to 
the  adjacent  frame  parts  as  to  be  held  thereby 
against  longitudinal  displacement. 

Inside  the  nut  3  whose  internal  screw  thread 
may  have  any  suitable  pitch  is  engaged  a  hori- 
zontally extending  screw-threaded  spindle  4 
adapted  to  be  slowly  shifted  as  the  nut  rotates. 
Said  spindle  is  held  against  rotation  by  splining 
keys  or  feathers  5  wedged  in  the  adjacent  frame 
parts  and  slidably  received  in  longitudinal 
grooves  or  keyways  7  formed  in  said  spindle  4. 
Owing  to  this  arrangement,  and  as  will  be  read- 
ily understood,  when  the  motor  2  rotates  in  the 
one  or  the  other  direction  responsive  to  the  opera- 
tion of  a  reversing  switch  as  will  be  described 
hereafter,  the  splined  screw-threaded  spindle  4  is 
longitudinally  moved  either  to  the  right  or  to  the 
left  at  the  proper  slow  speed  which  is  required 
for  conveniently  performing  adequate  operation 
of  the  compressing  plant. 

The  ends  of  the  screw-threaded  spindle  4  are 
provided  respectively  with  a  low  pressure  piston  8 
and  a  high  pressure  piston  9.  Said  pistons  are 
housed  for  longitudinal  motion  in  internally  ma- 
chined steel  tubes  or  sleeves  (0,  ( I  which  form  the 
compression  cylinders.  The  cylinder  10  corre- 
sponds to  the  low  pressure  stage,  while  the  cylin- 
der 1 1  which  is  of  much  smaDer  cross  sectional 
area  corresponds  to  high  pressure  stage.  Said 
sleeves  or  cylinders  10,  II  are  tightly  closed  at 
their  outermost  extremities  by  end  plates  12,  13 
respectively.  The  end  plate  12  of  the  low  pres- 
sure compressor  (Fig.  2)  is  provided  with  a 
spring-urged  suction  valve  1 4  and  with  a  spring- 
urged  delivery  valve  15  controlling  the  outlet  to 
a  low  pressure  delivery  pipe  15^.  The  valve  14 
similarly  controls  the  inlet  through  a  suction  pipe 
14a.  The  end  plate  13  of  the  high  pressure  com- 
pressor (Fig.  3)  is  provided  likewise  with  a  high 
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pressure  suction  spring-urged  valve  16  controlling 
the  inlet  through  a  suction  pipe  16*  and  with  a 
high  pressure  delivery  pipe  17  controlling  the 
outflow  through  a  delivery  pipe  17*.  The  fluid 
circulation  takes  place  as  depicted  by  the  arrows. 

The  low  pressure  delivery  pipe  15^  and  high 
pressure  suction  pipe  16^  are  connected  to  an 
intermediate  tank  4Q  which  may  be  of  any 
known  form  and  which  thus  provides  intercom- 
munication between  the  cylinders  10,  II. 

All  the  movable  parts  of  the  operating  mech- 
anism are  immersed  in  a  pool  of  oil  or  equivalent 
liquid  enclosed  in  an  overhead  central  or  pri- 
mary container  21  while  the  stationary  parts  of 
the  plant  are  cooled  either  by  a  mass  of  water 
22^  enclosed  in  an  elongated  vat  or  secondary 
container  22  supported  by  uprights  22"  as  shown 
in  Fig.  1  or,  alternatively,  by  strong  ventilating 
means  (not  shown)  which  may  be  of  any  conven- 
tional construction. 

It  will  be  understood  that  at  each  reciprocat- 
ing motion  of  the  spindle  4  the  oil  is  driven  out 
of  the  piston  chamber  of  the  cylinder  10  or  II 
and  flows  back  into  the  central  or  primary  con- 
tainer 2 1 ,  whence  it  is  introduced  into  the  oppo- 
site piston  chamber  of  the  other  cylinder,  and 
so  forth,  thereby  ensuring  a  continuous  oil  stir- 
ring and  circvilating  action  which  facilitates  heat 
exchange  and  cooling. 

Owing  to  this  arrangement  and  to  proper  use 
of  well  cooled  gasket-like  leather  cups  as  herein- 
after described,  it  becomes  possible  to  give  the 
pistons  proper  fluid  tightness  which,  in  coopera- 
tion with  the  provision  of  the  tight  suction  and 
delivery  valves,  ensures  the  proper  drawing  in  of 
very  small  quantities  of  fluid  at  a  time  and  their 
correct  deliveries  under  suitable  building  up  pres- 
sure. 

The  arrangement  of  the  gasket-like  leather 
cups  is  advantageously  as  follows  in  order  to 
protect  them  from  undue  heating  and  the  con- 
sequent damage  which  might  ensue  therefrom: 

As  shown  in  Fig.  2,  the  low  pressure  piston  8  is 
made  hoUov/  so  that  the  oil  pool  in  which  the 
movable  parts  of  the  mechanism  are  immersed 
may  adequately  cool  it  from  within.  Moreover, 
the  piston  8  is  provided  at  the  front  end  of  its 
skirt  with  a  plurality  of  heat  exchanging  rings 
23,  two  of  which  are  provided  by  way  of  example 
in  the  constructional  form  shown. 

As  the  high  pressure  piston  9  (shown  sepa- 
rately in  Fig.  3)  cannot  be  made  hollow  as  other- 
wise its  recesses  would  not  be  suflBcient  to  enable 
the  heated  oil  to  flow  away,  said  piston  is  pro- 
vided with  a  larger  number  of  heat  exchanging 
rings  such  as  24.  In  the  constructional  embodi- 
ment shown,  six  of  these  rings  24  are  provided. 
Moreover,  the  rod  of  said  piston  has  a  cross  sec- 
tional size  matching  that  of  the  cylinder  bore 
so  as  to  assist  cooling  owing  to  conductiveness. 


As  a  means  of  safety,  two  or  more  leather  cups 
such  as  25  may  be  arranged  one  after  the  other 
in  the  direction  in  which  pressure  exerts  itself. 
Moreover,  on  both  pistons,  for  low  and  for  high 

o  pressure  operation  respectively,  an  additional 
leather  cup  26  is  so  arranged  as  to  extend  in  the 
opposite  direction,  thereby  constituting  an  oil- 
tight  gasket. 
The  leather  cups  fitted  on  the  skirt  of  the  low 

10  pressure  piston  8  shown  in  Fig.  2  form  an  in- 
tegral body  having  a  splayed  outline  and  com- 
prise a  common  inner  retaining  flange  25» 
clamped  home  between  an  inner  collar  8*  on  the 
piston  skirt  and  a  counter-elbowed  keeper  ring 

1,3  B'',  bolts  36  being  engaged  through  coincident 
holes  in  said  collar  and  ring. 

The  reciprocatory  motion  is  obtained  as  shown 
in  the  drawings  by  reversing  the  current  feed  to 
the  electric  motor  2.  To  that  effect,  a  nut  mem- 

20  ber  27  splined  on  a  rod  28  so  as  to  held  against 
rotation  is  associated  with  a  screw-threaded  rod 
29  with  a  view  to  following  the  movements  of 
the  low  pressure  piston  8.  At  the  end  of  its  stroke 
said  nut  member  27  operates  either  of  a  pair  of 
oppositely  disposed  contact  studs  30  which  are 
so  wired  in  a  conventional  way  mot  shown)  as 
to  reverse  the  current  feed  to  the  electric  motor 
2,  whereby  the  direction  of  rotation  of  its  shaft 
is  reversed  and  the  screw-threaded  spindle  4  ro- 

2Q  tates  in  the  opposite  direction. 

Each  cylinder  unit  may  be  duplicated  or  mul- 
tiplied so  as  to  form  a  composite  assembly  whose 
cylinders  may  be  juxtaposed  side  by  side,  the  re- 
versing and  reciprocating  mechanism  being  then 

o-  common  to  all  cylinders.  This  modified  arrange- 
ment will  be  readily  understood  by  anyone  skilled 
in  the  art  and  does  not  require  special  illustra- 
tion. The  expression  "cylinder  unit"  used  in  the 
claims  will  be  meant  to  also  involve  this  con- 

40  structional  modification. 

Control  of  the  operation  may  be  performed 
either  mechanically  as  in  the  above  described 
constructional  example  or  hydraulically.  Where 
the  cylinders  would  be  arranged  vertically  in- 

45  stead  of  being  mounted  horizontally,  the  pistons 
may  be  replaced  by  a  mass  of  liquid  so  enclosed 
in  a  container  as  to  alternately  rise  and  sink 
therein  under  the  pushing  stress  exerted  by  a 
plunger  or  like  actuator.    Tliis  constructional 

50  modification  is  diagrammatically  illustrated  in 
Fig.  4  wherein  3 1  designates  the  plunger  adapted 
to  move  upwardly  or  downwardly  in  one  upright 
leg  34  of  a  U-shaped  liquid  container  whose  other 
upright  leg  35  is  provided  on  its  side  wall  with  a 

55  suction  valve  32  and  at  its  top  end  with  a  gas 
delivery  valve  33.  In  this  constructional  modi- 
fication, the  plant  may  also  comprise  one  or  sev- 
eral pressure  stages. 
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The  present  invention  relates  to  television 
methods  and  syste  and  more  especially  those 
in  which  the  synchronization  of  the  images  is  ob- 
tained through  the  transmission  of  synchroniza- 
tion signals  mixed  with  the  image  modulation,  so  5 
as  to  synchronize,  at  the  receiving  station,  the 
scanning  of  the  lines  and  of  the  images. 

The  chief  object  of  the  present  invention  is  to 
provide  a  method  and  system  of  the  type  above 
referred  to  which  are  better  adapted  to  meet  the  10 
requirements  of  practise  than  those  used  for  the 
same  purpose  up  to  the  present  time. 

According  to  an  essential  feature  of  the  inven- 
tion, I  distinguish  the  different  kinds  of  syn- 
chronization signals  (to  wit,  line  synchronization 
and  image  synchronization  signals)  no  longer,  as 
it  has  been  done  prior  to  my  invention,  by  differ- 
ences of  amplitude  and  duration,  but  by  a  fre- 
quency modulation  of  the  carrier  and,  in  a  par- 
ticularly simple  embodiment  of  the  invention,  by  20 
a  mere  change  of  the  carrier  frequency  during 
the  time  of  transmission  of  the  image  signals. 

This  featui-e  is  advantageous  in  particular  in 
that  it  permits  of  maintaining  the  line  signals 
while  the  image  signals  are  being  transmitted  and  25 
thus  of  maintaining  the  precision  of  scanning  at 
the  receiving  station. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  acco  npanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Pig.  1  is  a  diagrammatical  view  illustrating  the  35 
transmissi'*n  of  television  image  signals,  accord- 
ing of  the  principle  of  the  invention ; 

Pig.  2  is  a  diagram  of  a  system  for  carrying 
out  this  principle,  according  to  an  embodiment 
of  the  invention.  40 

As  above  stated,  the  invention  which  will  now 
be  described  in  a  more  detailed  manner  is  in- 
tended to  improve  the  synchronizing  of  scanning 
between  the  transmitter  and  the  receiver,  in  a 
television  system,  by  transmitting  line  and  image  45 
synchronization  signals,  according  to  a  general 
method  which  is  known. 

In  the  systems  of  this  kind  used  up  to  the  pres- 
ent time,  two  different  kinds  of  signals  are  used, 
which  generally  occupy  about  thirty  per  cent  of  50 
the  maximum  amplitude  of  the  total  modulation, 
while  only  the  image  modulation  varies  from 
thirty  to  one  hundred  per  cent. 

Furthermore,  according  to  these  known  sys- 
tems, the  line  synchronization  signals  are  distin-  55 


guished  from  the  image  synchronization  signals 
by  their  length  or  duration,  which  is  considerably 
greater  for  the  last  mentioned  kind  of  signals. 
At  the  receiving  station,  use  is  made  of  circuits 
having  different  time  constants  for  separating 
the  two  kinds  of  signals,  after  filtering  of  the 
image  modulation  by  a  detecting  or  limiting  de- 
vice of  any  suitable  type. 

Experience  has  taught  that  this  method  of 
transmission  does  not  permit  of  obtaining  a  suffi- 
cient precision  of  scanning,  especially  when  the 
scanning  is  effected  in  the  so-called  "interlaced 
line"  manner,  because,  in  this  last  mentioned 
case,  the  precision  must  be  extremely  high  if  a 
correct  interlacing  is  to  be  obtained. 

The  lack  of  precision  is  due  in  particular  to  the 
fact  that,  on  the  one  hand,  the  line  signals  are 
not  transmitted  while  the  image  signal  is  being 
transmitted,  and,  on  the  other  hand,  the  begin- 
ning of  the  image  signal  is  defined  but  rather 
softly  by  the  time  constant  circuits  of  the  various 
types  existing  at  the  present  time. 

In  order  to  obviate  these  drawbacks,  according 
to  the  present  invention,  the  image  synchroniza- 
tion signals  are  transmitted  with  characteristics 
different  from  those  of  the  line  synchronization 
signals  so  that  it  is  possible  to  maintain  said 
line  synchronization  signals  while  the  image  sig- 
als  are  being  transmitted. 

For  instance  it  suffices,  for  this  purpose,  either 
to  form  the  image  signals  by  a  frequency  modu- 
lation of  the  carrier  frequency  of  the  television 
transmission,  or,  more  simply,  as  it  will  be  here- 
inafter supposed,  in  the  following  examples,  by 
a  sharp  variation  of  this  carrier  frequency,  last- 
ing for  the  whole  time  of  transmission  of  feach 
image  synchronization  signal. 

Preferably,  the  change  or  variation  of  fre- 
quency of  the  carrier  will  be  chosen  of  relatively 
small  value,  for  instance  of  the  order  of  magni- 
tude of  500.000  cycles,  so  as  to  permit  of  remain- 
ing within  the  frequency  band  of  several  mega- 
cycles that  is  necessary  for  the  image  modulation 
at  the  receiving  station. 

Such  a  modification  of  the  frequency  will  not 
give  rise  to  any  detected  current  in  a  normal  de- 
tector and,  on  the  other  hand,  will  not  change 
anything  to  the  conditions  of  operation  of  the 
circuits  through  which  the  line  synchronization 
signals  are  to  be  received. 

Of  course,  the  receiver  will  include  all  the  ele- 
ments necessary  for  detecting  the  special  fre- 
quency of  the  imaere  signals,  or,  in  a  general  man- 
ner, all  the  means  necessary  for  producing,  in 
said  receiver,  in  response  to  image  signals  trans- 
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mitted  in  the  manner  above  described,  the  sig- 
nals, of  any  conventional  or  other  kind,  capable 
of  correctly  controlling  the  scanning  and  syn- 
chronizing of  the  images. 

Of  course,  there  are  many  possible  embodi- 
ments of  such  a  system,  among  which  the  follow- 
ing will  be  described,  by  way  of  example: 

According  to  a  preferred  arrangement,  which 
may,  eventually,  be  used  separately,  the  trans- 
mitter includes  the  following  elements: 

a.  Two  oscillators  I  and  I'  (Fig.  1),  working, 
respectively,  the  first  with  a  frequency  n  to  be 
used  for  the  transmission  of  image  synchroniza- 
tion signals,  and  the  second  with  a  frequency  n' 
to  be  used  during  the  transmission  of  the  images, 
it  being  well  understood  that  these  transmitters 
might  be  devices  other  than  oscillators,  provided, 
that  they  give  the  same  result;  and 

b.  For  passing  from  the  operation  of  one  to 
that  of  the  other,  a  control  device  itself  influ- 
enced by  the  image  synchronization  signal,  itself 
produced  in  the  usual  manner,  this  control  de- 
vice being  capable  of  working  instantaneously, 
that  is  to  say  practically  without  time  constant, 
and  being,  for  instance,  adapted  to  produce,  in  a 
suitable  manner,  the  synchronizing  of  the  tubes 
of  oscillators  I  and  I'. 

In  said  Fig.  1,  I  have  diagrammatically  shown 
a  television  transmitter  made  according  to  the 
invention. 

The  various  amplification  stages  of  the  trans- 
mitter are  shown  at  E',  E^,  E^.  The  image  modu- 
lation signal  is  produced  by  an  iconoscope  Ic. 
The  usual  line  and  image  synchronization  sig- 
nals are  produced  multivibrators  or  relaxation 
oscillators,  for  instance  of  a  known  type,  I  and  i, 
suitably  synchronized  in  such  manner  as  to  en- 
sure that  the  ratio  of  the  respective  transmis- 
sion frequencies  of  the  line  and  image  synchro- 
nization signals  is  ensured,  and  maintained. 

These  last  mentioned  signals  are  mixed  with 
the  image  modulation,  at  M,  and  the  whole  is 
caused  to  modulate,  for  instance,  the  last  ampli- 
fication stage  E^.  Furthermore,  and  this  is  a 
particular  feature  of  the  present  invention,  the 
signals  produced  in  i  are  caused  to  influence  con- 
trol device  S,  in  such  manner  as  to  control  the 
passage  from  frequency  n  to  frequency  n'  or  in- 
versely. 

Concerning  this  device  S,  it  includes  for  in- 
stance a  powerful  potentiometer  (that  is  to  say 
of  high  power  and  low  resistance),  in  combina- 
tion with  tubes  mounted  as  shown  or  in  any 
other  way  so  as  to  obtain,  at  the  output  end,  a 
polarization  voltage  which  starts  one  of  the  os- 
cillators and  a  blocking  voltage  which  stops  the 
other  oscillator,  these  two  voltages  being  tem- 
porarily interchanged  when  an  image  sjTichro- 
nization  signal  is  being  transmitted,  after  which 
they  immediately  return  to  their  prior  values, 
and  so  on. 

Said  device,  according  to  the  embodiment 
shown  by  the  drawing,  includes  four  vacuum 
tubes,  to  wit  2,  3,  4,  5. 

Tube  2  receives  the  signal  in  the  form  of  a  volt- 
age V  variable  as  a  function  of  time  T,  the  sig- 
nals being  emitted  for  instance  at  the  rate  of 
50  per  second.  It  is  normally  blocked  by  a  high 
polarization,  point  A  being  then  at  the  same  po- 
tential as  the  point  B  of  the  potentiometer,  that 
is  to  say  a  high  potential. 

Tube  3  has  its  control  grid  connected  to  the 
output  end  A  of  tube  2  and  the  same  is  true  of 
tube  4.  Therefore,  when  tube  2  is  blocked,  a 
normal  current  flows  through  tubes  3  and  4. 


Finally,  tube  5  has  its  control  grid  connected 
at  C  with  the  output  of  tube  4.  Owing  to  the 
presence  of  a  resistance  r^,  this  point  C  is 
brought  to  a  highly  negative  voltage  when  cur- 
d  rent  flows  through  tube  4.  It  follows  that  said 
tube  5  is,  imder  these  conditions,  blocked. 

It  will  already  be  seen,  from  what  has  been 
above  stated,  that,  under  normal  working  condi- 
tions, that  is  to  say  during  the  time  interval  t 
10  between  two  .signals,  considering,  at  the  output 
ends  of  tubes  3  and  5,  respectively,  two  points  C 
and  D  connected,  respectively,  to  a  point  O  of 
voltage  equal  to  zero  (or  an  intermediate  voltage, 
which  may  even  be  positive)  through  resistances 
15  and  r^.  I  obtain,  on  the  one  hand,  at  C,  a  highly 
negative  voltage  and,  on  the  other  hand,  at  D,  a 
voltage  equal  to  zero  (or  in  any  case  equal  to 
that  of  point  O).  The  tensions  that  are  respec- 
tively utilized  for  polarizing  oscillators  I  and  I' 
:o  permit  of  bringing  into  action  the  one  I'  that 
serves  to  the  transmission  of  the  images,  while 
oscillator  I  remains  blocked. 

It  wiU  be  easily  understood  that,  under  the  ef- 
fect of  a  signal  transmitted  from  I,  tube  2  is  re- 
leased and  point  A  becomes  highly  negative  un- 
der the  effect  of  a  resistance  r^.  It  follows  that 
tubes  3  and  4  are  blocked  and  that,  on  the  con- 
trary current  flows  through  tube  5.  The  condi- 
tions above  described  are  reversed  and  oscillator 
20  I  is  started  for  the  short  time  interval  corre- 
sponding to  said  signal,  while,  during  this  time, 
oscillator  I'  is  on  the  contrary  blocked. 

As  for  oscillators  I  and  I',  they  may  be  of  any 
suitable  type. 

35  In  Fig.  2,  these  oscillators  include  each  two 
tubes,  6,  7  and  6',  7",  respectively,  the  second  of 
which,  to  wit  7  or  7'  has  its  grid  polarized  by 
the  above  described  device,  said  grid  being  con- 
nected to  point  C  or  D,  preferably  through  volt- 
40  age  adjusting  means. 

At  8, 1  have  diagrammatically  shown  the  input 
end  of  the  transmitter  proper  which  will  permit, 
through  amplification,  frequency  multiplication 
and  modution  means,  known  in  themselves,  of 
45  transmitting  the  image  modulation  accompanied 
by  its  synchronization  signals. 

As  for  the  receivers  capable  of  receiving  from 
svstems  such  as  that  above  described,  they  must 
first  include,  concerning  the  circuits  for  recon- 
•''0  stituting  the  image  and  those  serving  to  distin- 
guish the  line  synchronization  signals,  any  suit- 
able mesns.  of  a  conventional  or  other  type. 

For  the  reception  of  the  image  synchroniza- 
tion signals,  said  receivers  are  provided  with 
f>5  means  for  selecting  frequencies,  such  means  uti- 
lizing for  instance  frequency  modulation  receiv- 
ing arrangements,  that  is  to  say,  for  instance,  ar- 
rangements including;  a  saturation  circuit  capa- 
ble of  bringing  back  the  amplitude  to  a  constant 
f.o  peak  level  whatever  be  the  frequency,  and  a  fre- 
Quency  filter  stopping  a  band  of  amplitudes  when 
the  frequency  passes  from  n  to  n'  or  inversely. 

Tlien  it  suflBces  to  have  recourse  to  a  polar- 
ized two  electrode  separators  or  the  like  for  ob- 
0-5  taining  a  signal  only  for  the  amplitude  corre- 
sponding to  the  frequency  n  that  is  utilized  dur- 
ing the  transmission  of  the  image  synchroniza- 
tion sign?],  after  which  it  is  possible,  by  means 
of  any  known  device,  to  reconstitute  the  usual 
70  image  synchronization  signals  according  to  the 
result  of  this  detection. 

Any  way,  whatever  be  the  particular  embodi- 
ment that  is  chosen,  I  obtain  a  system  the  op- 
eration of  which  results  sufficiently  clearly  from 
V5  the  preceding  explanations  for  making  it  un- 
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necessary  to  enter  into  further  description  tliere- 
of. 

This  system  has,  over  those  existing  at  the 
present  time  and  used  for  the  same  purpose,  tlie 
following  advantages,  among  others: 

a.  It  permits  of  maintaining  the  line  syncliro- 
nization  signals  while  the  image  synchroniza- 
tion signal  is  being  transmitted; 

b.  It  ensures  a  sharp  start  of  the  image  syn- 
chronization in  the  receiver,  since  the  time  con- 
stant brought  into  play  in  this  operation  is  at 
most  equal  to  that  of  a  filter  capable  of  separat- 
ing frequencies  n  and  n'  which  are  very  close  to 


each  other,  or  to  that  of  a  frequency  modulation 
detecting  circuit,  which  time  constants  can  eas- 
ily be  made  much  smaller  than  the  length  or 
duration  of  a  line  synchronization  signal. 

5  In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  prac- 
tical and  efficient  embodiments  of  the  present 
invention,  it  should  be  well  understood  that  I 
do  not  wish  to  be  limited  thereto  as  there  might 

10  be  changes  made  in  the  arrangement,  disposition 
and  form  of  the  parts  without  departing  from 
the  principle  of  the  present  invention. 
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My  invention  relates  to  television  systems  and 
particularly  to  television  systems  of  the  type  in 
which  a  cathode-ray  transmitter  tube  using  the 
storage  effect  is  employed. 

It  is  well  known  that,  in  television  transmis-  5 
sion  systems  comprising  cathode-ray  transmit- 
ter tubes  using  the  storage  effect,  there  will  oc- 
cur, in  the  picture  received,  visual  disturbances 
which  become  manifest  in  an  irregular  distribu- 
tion of  brightness  within  the  scanned  area.  This  lo 
phenomenon  of  irregular  brightness  distribution 
will  be  particularly  distinct  in  cases  when  the 
light-sensitive  layer  is  everywhere  illuminated 
with  equal  brightness.   For  example,  one  corner 
of  the  picture  may  be  of  a  very  dark  shade,  while  1 5 
the  comer  diagonally  opposite  may  be  of  a  very 
light  shade.   This  phenomenon  is  commonly  re- 
ferred to  as  "black  spot." 

It  is,  accordingly,  an  object  of  my  invention  to 
provide  a  method  of  and  means  for  correcting,  or  20 
otherwise  controlling,  the  shading  of  a  television 
picture. 

It  is  a  further  object  of  my  invention  to  provide 
an  improved  method  of  and  an  improved  means 
for  preventing  the  transmission  of  undesired  sig-  25 
nals  from  the  picture  transmitter. 

In  accordance  with  the  invention,  in  a  cathode- 
ray  transmitter  tube  serving  for  the  transmission 
of  television  programs  and  the  like,  the  intensity 
of  the  electron  beam  scanning  the  storage  elec-  ?.o 
trode  is  so  controlled  that  the  picture  modulation 
effected  by  the  intensity  control  will  be  directly 
opposite  to  the  picture  modulation  producing  the 
black  spot,  so  that,  at  the  output  of  the  cathode- 
ray  transmitter  tube,  a  picture  signal  practically  35 
free  from  disturbing  signals  is  obtained.  It  is 
advisable  to  effect  the  modulation  of  the  electron 
beam  scanning  the  storage  electrode  by  means 
of  a  perforated  diaphragm,  preferably  the  Weh- 
nelt  cylinder.  For  this  purpose  a  modulating  40 
potential  is  admitted  to  the  beam  modulating 
electrode,  said  potential  being  advantageously 
generated  by  means  of  signal  generators  whose 
output  currents  are  mixed  with  one  another 
across  control  elements.  45 

Other  objects,  features  and  advantages  of  my 
invention  will  appear  from  the  following  descrip- 
tion taken  in  connection  with  the  accompanying 
drawings,  in  which: 

Figure  1  is  a  circuit  and  block  diagram  of  a  tel-  50 
evision  transmitter  embodying  my  invention. 

Fig.  2  shows  the  undesired  black  spot  at  the 
television  receiver. 

Referring  to  Fig.  1,  an  optical  image  of  object  1 
to  be  teletransmitted  is  produced,  by  means  of  55 


optical  system  2,  on  storage  electrode  3  of  a 
cathode-ray  transmitter  tube  4  of  the  type  de- 
scribed in  an  article  by  V.  K.  Zworykin  published 
in  the  January,  1934,  issue  of  the  Proceedings  of 
the  Institute  of  Radio  Engineers.  Within  that 
tube  an  image  of  electrical  charges  is  generated, 
said  charges  corresponding,  in  their  respective 
distribution,  to  the  brightness  distribution  of  the 
scanned  object.  The  charge  stored  on  the  stor- 
age electrode  is  taken  off  by  means  of  an  electron 
beam  generated  in  a  gim  comprising  a  cathode  5, 
a  Wehnelt  cylinder  6  and  a  first  anode  7.  Under 
the  influence  of  the  deflecting  voltages  supplied 
to  pairs  8  and  9  of  deflecting  plates  the  scanning 
beam  is  moved  line  by  line  across  the  storage 
electrode. 

The  intensity  of  the  scanning  beam  can  be  var- 
ied by  means  of  electric  control  signals,  which 
are  applied  to  Wehnelt-cy Under  6. 

Said  electric  control  signals  of  suitable  form 
and  frequency  are  fed  to  the  Wehnelt  cylinder 
across  line  10,  the  phase  of  said  signals  being  so 
chosen  and  their  amplitude  so  dimensioned  that 
the  distuibing  spurious  signals  otherwise  result- 
ing at  the  output  of  the  cathode-ray  transmitter 
tube  will  be  balanced  out  and  disappear  for  this 
reason.  By  means  of  a  mixing  device  1 1  which 
may  serve  also  for  coupling  purposes  the  electric 
control  signal  is  composed  of  auxiliary  signals. 
The  auxiliary  signals  are  generated  by  means  of 
signal  generators  12,  13,  14,  and  15  which  gen- 
erate e.  g.  saw-tooth  curves  of  picture  frequency 
according  to  curve  12a  and  such  of  line  frequency 
according  to  cvu-ve  13a  as  well  as  sine-shaped 
half -waves  of  line  frequency  and  .picture  fre- 
quency according  to  curves  14a  and  (5a.  Fur- 
thermore, a  variable  modulating  device  16  has 
been  provided,  in  order  to  modulate  the  ampli- 
tude of  the  saw-tooth  oscillations  produced  by 
generator  1 3,  in  the  rhythm  of  the  Line  frequency 
(i.  e.  in  proportion  to  the  amplitude  of  the  signals 
represented  in  ciuve  1 2a) . 

In  certain  cases,  especially  when  the  disturbing 
signals  have  a  considerable  amplitude  so  that, 
for  compensating  the  black  spot,  the  electron 
beam  which  effects  scanning  must  imdergo  a  rel- 
atively high  degree  of  modulation,  it  is  of  advan- 
tage the  gain  of  at  least  one  stage  of  the  picture 
modulation  amplifier  may  be  varied.  The  am- 
plification should  be  controlled  in  dependence  of 
the  amount  of  the  compensating  voltage  required 
at  any  p>articular  instant.  Thus  the  gradation 
curve  of  the  picture  received  will  be  practically 
the  same  at  all  spots  of  the  scanned  area  of  the 
picture  and  independent  of  the  disturbing  signal 
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amplitude  which  is  characteristic  for  the  respec- 
tive picture  spot  as  well  as  independent  of  the 
modiilating  voltage  amplitude  required  for  com- 
pensation. 

The  causes  of  the  so-called  black  spot  have  not  5 
been  completely  explained  as  yet;  probably  it  is 
caused  by  an  irregularity  of  the  spatial  charge 
cloud  being  developed  in  the  surroundings  of 
storage  electrode  3.  This  irregular  distribution 
may  result  from  the  gravitational  field  of  the  jy 
earth  and  from  the  leap  in  potential  resulting  at 
the  discharge  of  each  of  the  storage  elements. 


Often,  there  will  arise  a  disturbance  effect  as 
per  Fig.  2,  i.  e.  the  storage  electrode  being  uni- 
formly illuminated,  e.  g.  the  area  near  the  left 
and  the  upper  edges  of  the  picture  surface  Is 
being  illuminated  brighter  than  the  area  near  the 
two  other  edges.  For  compensating  this  form  of 
the  black  spot  signals  according  to  curves  12a 
and  13a  are  mixed  and  applied  to  Wehnelt  cylin- 
der 6. 
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Experience  has  shown  up  that  a  rigid  material 
won  by  casting,  cement  or  others,  works  on  the 
mass  of  its  aggregate  without  the  elasticity  useful 
intervening  in  the  very  moment  of  an  effort 
causing  a  flexion,  which  effects  to  a  breaking  of 
this  material. 

It  is  owing  to  this  constatation  that  has  been 
thought  to  join  to  this  rigid  material  a  resistant 
element  which  at  the  same  time  presents  flexi- 
bility: thus  the  armed  cement  beams  have  been 
created,  widely  used  now-a-days.  However,  it 
also  has  been  shown  up,  that  the  construction 
of  a  flooring  with  armed  beams,  asks,  besides  of 
a  specialised  worker,  also  for  a  certain  quantity 
of  iron,  which  raises  the  weight  of  the  flooring 
and,  not  the  least,  its  prime  cost.  To  this  there 
must  be  as  well  added  the  difficulty  which  still 
may  be  met  in  certain  cases,  to  procure  iron;  con- 
sequently it  can  be  presumed,  that  the  armed 
beam,  in  spite  of  its  incontestable  qualities,  gives  20 
certainly  some  difficulties  of  realization.  These 
are  now  eliminated  by  the  object  of  the  present 
invention,  which  consists  in  an  elastic  band,  pro- 
vided with  gussets,  pi'operly  arranged  to  form 
grappling  surfaces  and  abutments  between  the  25 
elements  in  casted  material,  be  cement,  plaster 
or  others;  the  fields  of  which  thus  separated  by 
the  thickness  of  the  band,  fit  however  the  one 
into  the  others,  following  the  wanted  profiles,  to 
realize  a  homogeneal  and  extremely  resistant 
whole,  though  formed  by  separated  elements. 

The  goal  of  the  invention  and  its  characteris- 
tic is  to  practically  realize  bearing  surfaces  with- 
out utilisation  of  iron.  The  band  and  some  of  its 
applications,  is  represented  on  the  annexed 
sketches,  which  shall  at  the  same  time  explain 
and  demonstrate  the  object  of  the  invention. 

Up  to  these  sketches: 

Pitcures  1  and  2,  essentially  schematical,  show- 
ing the  principles  of  the  invention. 

Picture  3  in  perspective,  shows  the  elastic  band, 
object  of  the  invention. 

Pictiu-e  4  in  a  smaller  measure,  shows  different 
waj's  of  utilisation  of  the  band  as  shown  in  Pic.  3. 

Picture  5  showing  in  traversal  cut,  a  surface,  45 
a  bearing  surface,  constructed  up  to  the  inven- 
tion. 

Picture  6  is  also  a  transversal  cut  of  a  bearing 
surface  curved. 

Picture  1  shows  a  solid  I,  which  fomis  a  beam,  50 
only  formed  by  molecularly  contact  of  a  stuff 
known  as  such  or  cement;  this  beam,  thus  con- 
structed, will  not  give  any  other  resistance  to- 
wards efforts  or  shocks,  which  It  may  have  to 
support,  following  the  directions  A  and  B,  than  65 
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that,  rather  weak,  of  the  very  cohesion  amongst 
themselves  of  these  molecules.  But  if  now  we 
construct  this  same  beam,  as  shown  on  Pic.  2,  in 
several  pieces  2,  3  and  4,  and  if  we  give  to  each 
of  these  pieces'  extremities  parts  5,  with  adapted 
dips  in  order  to  create  a  sort  of  wedges,  the  result 
of  these  beams  are  completely  changed;  for  it 
can  be  observed  that,  in  charging  these  new 
beams,  following  always  the  sense  of  the  indica- 
tions A  and  B,  reaction  vjill  result  on  the  surfaces 
of  the  inclined  parts  which  works  on  the  com- 
pression; owing  to  this  fact  the  work  of  the  re- 
sistance of  the  molecules  is  changed  because  the 
efforts,  be  of  the  weight,  be  of  a  shock,  now  are 
divided  not  only  on  one  element,  as  shown  in 
Pic.  1,  but  on  three  elements,  each  of  which  works 
in  a  different  direction  and  varied  direction.  We 
can  say,  that  thus  a  force-motor  has  been  real- 
ized by  this  fragmentary  division  of  the  field  of 
effort;  in  fact,  this  means  the  industrial  utilisa- 
tion of  the  phenomenon  which  takes  place  in  the 
nature  and  which  can  be  observed  with  struc- 
ture of  the  ceilings  of  grots,  or  quarries  with 
subterranean  galleries,  where  the  superior  part 
is  forming  a  sort  of  ceiling,  sometimes  very  big 
surfaced,  maintains  by  itself  through  "failles"  in 
the  stratification  of  the  whole,  which  act  in  the 
same  way  as  the  fragmentation  of  the  beam., 
shown  on  Pic.  2. 

This  fragmentation  industrially  is  obtained  by 
the  object  of  this  invention  which  consists  in  a 
band  6,  shown  on  Pic.  3. 

This  band  has  gussets  7  and  8  of  hollows  op- 
posed and  disposed  in  quincunx;  this  band  can 
be  made  in  thin  metal,  from  cartoon  or  any  other 
possible  material,  and  even  from  strong  paper. 
The  openings  9  allow  the  passage  of  the  bands 
10,  Pic.  4,  which  by  their  tension  v/iU  allow  to 
maintain  the  band  6  in  the  wanted  and  different 
forms,  some  of  which  are  also  shown  in  the  same 
picture. 

This  band  at  the  same  time  realizes  the  isola- 
tion of  the  surface  casted  in  lines  of  division  of 
the  charges,  effort  and  qhoxk,  and  the  intimate 
union  by  fitting  of  the  separated  lines,  as  shown 
in  Pict.  5  and  6. 

These  fittings  are  essentially  obtained  by  the 
disposition  and  forms  of  the  gussets  7  and  8 
which  create  very  wall  inclined  surfaces  form- 
ing as  many  wedges  or  failles  of  junction  as  there 
will  be  casted  elem.ents.  It  is  therefore  incon- 
testable, that  all  efforts,  resulting  from  initial 
weight,  use  and  the  shocks  which  will  produce  in 
direction  of  the  arrow  A  or  direction  of  arrow  B, 
will  always  be  carried  by  the  inclined  parties  7, 
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and  in  the  opposite  direction  8,  forming  as  many 
tenons  of  grappling  and  force,  wiiich  hinders  all 
break  of  the  molecules,  at  the  same  time  giving 
way  to  the  normal  flexions,  assuring  elasticity  of 
the  whole  and  its  conservation. 

This  disposition  may  be  used  with  all  its  qual- 
ities of  resistance  and  lightness  to  construct  par- 
titions, as  well  as  vaultings,  Pict.  6,  furthermore 
for  constructing  basins,  reservoirs  and  other  sim- 
ilars. 

The  industrial  result,  obtained  with  the  band, 
which  is  the  principal  object  of  this  invention,  is 
considered  to  be  new  because  now  bearing  sur- 
faces of  repartition  in  all  directions  of  the  pres- 
sure and  charging  can  be  constructed,  which  are 
used  for  flooring,  walls  and  covers. 

The  procedure  of  establishment  of  these  sur- 
faces is  the  same  as  for  a  flooring  or  a  wall  in 
armed  concrete;  to  begin  with  there  will  be  made 
a  frame  on  which  will  be  put  the  band  6  in  the 


wanted  form  and  kept  by  the  bands  10,  Plct.  4, 
then  the  cast  of  the  chosen  material  will  be  dealt 
with  as  always. 
After  dessication  of  the  whole,  the  frame  will 
5  be  taken  away  and  the  flooring,  wall,  partition 
or  cover  are  ready  to  get  the  habitual  coating. 

Recapitulation 

Band  with  gussets  to  obtain  by  casting  con- 
10  structive  elements  jointing,  dividing  the  charges 
by  dispersion  of  the  thrusts,  characterized  only 
by  an  elastic  band  of  metal,  cartoon,  moulded 
materials  and  even  paper.  This  elastic  band  has 
the  particularity  to  possess  gussets  in  form  and 
15  size  according  to  the  results  wanted.  These  gus- 
sets are  essentially  disposed  in  quincunx  and 
their  openings  are  in  opposite  way  towards  the 
faces  of  the  band. 

JACQUES  COUELLE. 
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The  object  of  the  present  invention  consists  in 
improvements  made  to  the  known  tubular  ele- 
ments or  materials. 

These  improvements  made  to  the  tubular  ele- 
ments, preferably  those  made  out  cf  stretched 
clay  are  essentially  structural;  They  aim  only 
to  the  extension  of  the  use  of  tubular  elements, 
rather  in  light  constructions,  and  more  partic- 
ularly to  the  effect  of  radiation  of  heat  or  cold 
by  the  walls  of  the  houses  where  they  are  applied. 
This  they  realise,  as  other  uses  adapted  to  their 
qualities. 

These  results,  considered  as  new  in  the  art  of 
architectural  and  industrial  construction  char- 
acterize the  new  invention. 

The  modified  tubular  elements,  and  some  of 
their  chief  applications,  are  shown  by  the  an- 
nexed drawings. 

Prom  these  drawings: 

Figure  I  represents,  with  cut  parts,  the  mount- 
ing and  assemblage  of  the  modified  tubular  ele- 
ments. 

Figure  2  shows,  at  a  smaller  scale,  the  basis 
of  a  constmction  making  use  of  the  new  element. 

Figure  3  shows  the  summit  of  a  construction 
using  the  new  element. 

Figure  4  represents,  shown  in  traversal  section, 
the  use  of  these  same  tubular  elements  in  the 
establishment  of  a  beam. 

Figure  5  shows  a  side  view  of  a  part  of  the 
beam  shown  on  Fig.  4. 

Figure  6  shows,  respectively  and  schematically 
two  forms  of  light  constructions,  m.ore  particu- 
larly established  with  the  perfectioned  tubular 
element. 

The  tubular  element  I  shown  on  Fig.  I  and 
following  is  made  preferably  cut  of  streched  clay; 
it  admits  of  a  bell-mouthed  collar  2  in  its  upper 
part,  as  principal  modification. 

Orifice  3  of  this  collar  now  allows  commimica- 
tion  between  each  one  of  the  elements  I,  while 
the  collar  of  the  tubular  elements  known  of  the 
described  element  is  closed,  either  by  manufac- 
ture, or  at  mounting,  or  by  an  ergot  or  plug. 
This  disposition  of  a  stopped  collar  forbids  the 
use  of  these  tubular  elements  for  radiation. 

By  his  exterior  shape,  the  same  collar  2  al- 
lows the  constitution  of  a  cavity  who  may  re- 
ceive the  material  4  of  fixation  and  will  thus 
form,  by  an  illustrated  comparison,  rather  ex- 
act, nevertheless,  a  "bamboo  knot"  who  will  per- 
mit giving  to  the  elements  I  inclined  positions, 
able  to  be  solidly  maintained,  as  the  one  shown 
in  dotted  lines  on  Fig.  I,  and  whose  uses  are 
numerous. 


In  order  to  increase  still  more  the  adhesion 
of  the  material  or  of  the  plaster  of  fixation  who 
may  cover  the  elements  I,  these  now  have  hook- 
ing grooves  5. 
5  These  grooves  may  have  different  profiles  and 
directions,  always  appropriated  to  their  destina- 
tion. 

In  the  example  shown  on  Pig.  2,  collar  2  pene- 
trates into  socle  6,  which  is  preferably  made  of 

10  masonry,  in  which  is  essentially  reseiTed  a  duct 
7,  in  which  aperture  3  opens.  This  duct  7  is 
joined,  according  to  the  season,  to  a  source  of 
heat,  such  as  a  well,  and  it  is  thus  that  each  one 
of  the  tubular  elements  I  communicates  with  the 

15  others  by  the  orifice  3,  thus  forming  radiating 
surfaces. 

The  hot  or  cold  fluids  get  cut  by  the  ridge 
elements  8,  shown  on  Fig.  3,  and  whose  superior 
orifice  9  may  be  obturated  or  recovered  by  a  half- 

20  round  tile  (not  shown  on  the  drawings)  who 
maintains  the  air  in  the  elements,  thus  creating  a 
natural  atmosphere  and  impeding  rain  from  en- 
tering the  elements  I.  Nevertheless,  if  this  should 
happen,  the  water  would  go  out  normally  by 

23  duct  7. 

It  is  to  be  considered  that  the  shape  of  the 
collar  2  and  the  reduced  diameter  of  orifice  3 
occasion  an  acceleration  with  turbulence  of  the 
natural  draught  estabUshed  between  base  con- 
,"0  duct  7  and  ridge  orifice  9. 

This  intense  circulation  of  heat  or  coolness  is 
to  the  greater  advantage  of  the  conditioning  ef- 
fects. 

These  same  elements  may  be  used  with  all  their 

35  qualities  in  the  establishment  of  tubular  beams, 
preferably  in  ceramics,  shown  in  Figs.  4  and  5, 
where  we  see  again  in  the  walls  10  the  conduct 
7,  permitting  the  heating  or  the  refrigeration  of 
the  ceilings  and  of  the  floors  formed  by  this 

40  disposition  of  the  beams,  as  of  the  walls,  parti- 
tions and  partition  walls. 

The  examples  of  construction  shown  schemati- 
cally in  Fig.  6  with  abutments  or  without,  are 
those  on  which  tubular  elements  generally  apply 

43  themselves. 

But  these  examples  are  not  limiting,  as  it  is 
comprehensible  that  with  such  elements,  orient- 
able  in  all  directions,  while  staying  water-and 
steam-tight,  these  may  be  used,  not  only  in  the 

CO  construction  of  dwelling  houses,  but  still  to  build 
bridges  and  similars,  tunnels,  silos,  as  well  as 
atmospheric  condensers,  filters  and  underground 
canalizations  for  protection  of  electric  cables  and 
wires,  gas  condensers  or  similar.  They  can  equal- 

55  ly  be  used  as  drainages  or  ventilation  elements 
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used  in  agriculture,  and,  lastly,  in  all  places 
where  it  is  useful  -to  have  protected  conducts  or 
very  resistant  hollow  surfaces  susceptible  of  be- 
ing heated  or  refrigerated. 

By  the  results  obtained,  considered  as  new,  a 
progress  estimated  important  in  the  art  of  con- 
struction is  realized,  as  these  elements,  made  out 
of  a  poor  material,  such  as  clay,  permit  con- 
structing rapidly,  without  changing  its  shape, 
and  with  a  minimum  of  cost,  not  only  hutments, 
but  walls  and  floors  with  thermic  radiations, 
bridges,  tunnels,  heating  apparatus,  etc.,  in  which 
no  elements  susceptible  of  being  limitated,  as 
iron  or  wood  enter.  Thus,  the  construction  of 
shelters  presenting  all  hygienic  conditions  and 
comfort  will  be  able  to  go  on  without  stopping 
and  so  receive  those  who  now  have  none,  because 
of  actual  events. 

It  is  comprehensible  that  the  shapes,  the  di- 
mensions and  the  mounting  disposition  may 
change  without  altering  in  any  way  the  general 
idea  of  the  invention  which  has  just  been  de- 
scribed, nor  its  industrial  result  which  is  to  ob- 
tain with  tubular  elements  walls  of  every  shape 
and  all  applications  assuring  both  resistance  and 
insulation. 

Summary 

Improvements  to  tubular  elements  used  in 
dwelling  and  other  constructions,  characterized 
by: 


1°  A  tubular  elements  in  streched  clay  having 
a  collar  bell -mouthed  towards  the  outside,  and 
perforated  by  an  orifice  equally  bell-mouthed, 
but  towards  the  inside. 
5  This  collar  having  externally  hooking  grooves 
for  the  adhesive  materials. 

2°  A  tubular  element  having  at  one  end  a  col- 
lar for  orientation  mentioned  in  paragraph  I. 
This  tubular  element  having  preferably  exterior 
10  longitudinal  grooves  and  onterior  circular 
grooves.  Both  to  facilitate  the  hooking  on  of  the 
material  uniting  these  elements. 

3°  A   base-   or   support-element,  preferably 
masonry,  with  an  interior  conduct  into  which 
15  opens  the  orifice  of  the  collar  mentioned  at  Para- 
graph I. 

4°  A  ridge  element  into  which  opens  the  tubu- 
lar element.  This  element  having  an  opening  for 
exhaust  of  hot  or  cold  fluids  circulating  inside 

20  the  surfaces  constituted  by  the  assemblage  of  the 
tubular  elements  identical  to  the  one  mentioned 
paragraph  2. 

5°  The  combination  and  the  cooperation  of  the 
elements  above  mentioned  and  described  to  ob- 

25  tain,  firstly,  constructions  with  radiating  and 
bearing  walls;  and,  further,  water  and  steam- 
tight  conducts  for  protection,  even  underground, 
drainages  used  in  agriculture,  and,  generally,  all 
applications  where  the  claimed  tubular  element 

30  may  be  used  or  applied. 
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The  present  invention  relates  generally  to  the 
treatment  of  water  and  more  particularly  to  the 
treatment  of  water  to  prevent  the  deposition  of 
calcium  carbonate  in  waters  used  for  industrial 
purposes. 

The  carbonate  hardness  of  natural  waters  con- 
sists to  the  main  part  of  calcium  carbonate  in 
solution,  which  upon  heating  or  upon  addition 
of  alkaU,  such  as  sodium  hydroxide  or  sodium 
carbonate,  is  precipitated,  causing  in  water  dis- 
tribution systems  the  undesired  and  disadvan- 
tageous scale  formation. 

Various  processes  have  been  resorted  to,  in  or- 
der to  overcome  this  evil,  which,  however,  have 
not  proved  entirely  satisfactory.  The  treatment 
by  decarbonlsation  with  lime,  working  according 
to  the  chemical  equation 

Ca(HC03)  2+CaO=2CaC03+H20 


10 


15 


20 


requires  a  relatively  high  Investment  of  chemi- 
cals and,  moreover,  necessitates  subsequent  fil- 
tration of  the  precipitated  calcium  carbonate. 
Thus,  this  process  takes  too  much  time  and  is 
too  expensive  for  application  in  cooling  waters. 
The  objections  to  the  use  of  the  decarbonlsation  25 
process  apply  also  to  the  treatment  on  basis  of 
base  exchange. 

Another  usual  method  for  the  inhibition  of 
carbonate  hardness  provides  the  addition  of  hy- 
drochloric acid,  resulting  in  the  formation  of  30 
water-soluble,  non-precipitable  calcium  chloride. 
For  reasons  of  precaution  in  general  only  as 
much  hydrochloric  acid  is  added,  as  is  necessary 
to  maintain  a  slight  excess  of  calcium  carbonate 
in  the  water,  since  a  remaining  hardness  of  2  to  35 
3°  does  not  or  but  scarcely  tend  to  scale  forma- 
tion. In  spite  of  this  precaution  it  may  be,  that 
hydrochloric  acid  is — at  least  temporarily — 
present  in  excess,  corroding  metal  tanks  and  pipe 
lines.  It  is  a  further  disadvantage  of  the  above-  40 
mentioned  method  that  carbonic  acid,  liberated 
by  this  chemical  process,  has  a  highly-corrosive 
action. 

Recently  some  methods  have  been  developed 
and  have  turned  out  well,  according  to  which  45 
deposition  of  calcium  carbonate  in  waters  for 
Industrial  purposes  is  prevented  by  adding  to  the 
water  such  agents,  which  delay  or  completely 
suppress  the  precipitation  of  calcium  carbonate, 
without  initiating  certain  chemical  reactions  50 
based  on  certain  stoichiometric  proportions. 
Such  materials  are  for  example  tannic  acids,  tan- 
nin, sulphite  lye  etc.  The  use  of  salts  of  phos- 
phoric acids  having  a  lower  proportion  of  water 
molecules  than  orthophosphoric  acid,  such  as  so-  55 


dium  hexametaphosphate,  has  proved  especially 
favourable. 

The  last-mentioned  processes,  however,  are 
disadvantageous  in  as  much  as  they  cannot  be 
used  in  all  occurring  applications,  since  it  has 
been  observed  that  in  those  cases  where  the  rate 
of  calcium  ions  in  form  of  calcium  bicarbonate 
exceeds  a  certain  limit,  deposition  of  calcium  car- 
bonate can,  even  by  considerable  increase  of  the 
additions,  no  longer  be  prevented. 

Now  it  has  been  found  that  the  process  just 
described,  if  suitably  combined  with  the  hydro- 
chloric acid  process,  can  also  be  employed  in 
those  cases,  in  which — owing  to  the  high  content 
of  calcium-bicarbonate — it  appeared  up  to  now 
impracticable.  Instead  of  hydrochloric  acid 
other  inorganic  or  organic  acids  are  capable  of 
use,  so  far  as  they  form  with  the  metal  ions  of 
the  alkaline  earths  contained  in  the  water  no  in- 
soluble or  slightly  soluble  salts,  for  example  the 
other  halogen  hydracids,  chromic  acid,  thiosul- 
phuric  acid,  sulphuric  acid  and  above  all  their 
derivatives,  such  as  amido  sulphonic  acids,  sul- 
phonic  acids  of  aliphatic  and  aromatic  com- 
pounds of  the  type  of  the  fatty  sulphonic  acids, 
naphthalene  sulphonic  acid,  alkylized  naphtha- 
lene sulphonic  acid,  acid  sulphuric  acid  esters  of 
fatty  alcohols,  and  unsaturated  or  oxy-fatty 
acids  etc.  Further  be  mentioned  acetic  acid, 
citric  acid,  tartaric  acid  etc. 

The  present  process  is  generally  carried  out  as 
follows:  At  first  the  necessary  amount  of  acid 
so  as  to  reduce  the  content  of  calcium  carbonate 
to  about  8  to  10°  is  added  to  the  water.  In  this 
way  it  is  far  easier  to  avoid  an  excess  of  acid 
in  the  water  than  in  the  case  the  degree  of  hard- 
ness must  be  reduced  to  2  to  3  by  a  general  treat- 
ment with  acid.  Subsequent  thereto,  the  sub- 
stance which  inhibits  precipitation,  for  example 
tannin  or  a  phosphoric  salt,  is  added  to  the  v/a- 
ter  in  amounts  usual  with  these  methods.  It  is 
quite  surprising  that  in  the  combined  process 
these  substances,  for  example  phosphoric  salts, 
develop  their  full  effectiveness,  even  at  a  high 
rate  of  calcium  ions,  so  far  as  the  calcium  ions 
are  present  to  a  considerable  part  in  form  of 
calcium  chloride  and  not  in  form  of  calcium 
carbonate. 

The  effect  obtained  by  the  combination  of  the 
two  processes  may  be  explained  by  the  assump- 
tion that  carbonic  acid,  liberated  upon  addition 
of  acid,  acts  reverting  on  the  calcium  carbonate, 
so  as  to  displace  the  equilibrium  in  favour  of  solu- 
ble calcimn  bicarbonate.  Moreover,  upon  addi- 
tion of  chemicals  such  as  tarmic  acid  and  phos- 
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phates,  a  protective  coating  forms  on  the  metal 
surface,  which,  too,  acts  against  scale  forma- 
tion and  reduces  at  the  same  time  the  clanger 
of  corrosion  caused  by  acid  or  C02-vapours. 

The  method  according  to  the  present  inven- 
tion applies  particularly  to  that  type  of  waters, 
the  carbonate  hardness  of  which  is  beyond  15% 
or  which  concentrate  by  evaporation  during  the 
working  process  is  such  a  high  degree  that  their 
hardness  exceeds  the  critical  limit.  To  such  wa- 
ters is  now  added  in  usual  manner  as  much  acid, 
for  example  hydrochloric  acid,  as  to  reduce  the 
carbonate  content  to  about  6  to  10°.  Then  the 
chemical  which  prevents  deposition  is  added  to 
the  water  having  been  treated  with  acid. 

As  especially  favourable  for  the  present  use 
have  proved  phosphoric  salts,  for  example  the 
alkali  metal  salts  of  hexameta-,  poly-,  or  pyro- 
phosphoric  acid  as  well  as  the  salts  of  highly 
polymeric  phosphoric  acids  (Tamman  salts)  be- 
sides tannic  acids,  tannin,  sulphite  lye  etc.  But 
also  the  slightly  soluble  salts  of  phosphoric  acids, 
such  as  calcium  metaphosphate,  crystalline  so- 
dium metaphosphate,  uraniimi  metaphosphate, 
zinc  metaphosphate,  aluminium  metaphosphate, 
double  salts,  such  as  sodium-calcium  metaphos- 
phate, sodium-magnesium  metaphosphate,  and 
calcium-magnesium  metaphosphate,  can  be  ap- 
plied with  advantage.  Rnally  the  slightly  solu- 
ble salts  of  orthophosphoric  acid,  for  example 
calcium  orthophosphate,  as  well  as  the  naturally 
occurring  phosphate  stones,  for  example  apatite, 
are  capable  of  use. 

A  preferred  embodiment  of  the  present  inven- 
tion provides  the  application  of  such  an  acid 
wliich  forms  with  the  metal  ions  of  the  alkaline 
earths  contained  in  the  water  those  salts,  react- 
ing in  the  sense  of  the  second  phase  of  the  proc- 
ess. Among  them  be  mentioned  phosphoric  acids, 
for  example  orthophosphoric  acid,  but  above  all 
those  phosphoric  acids  having  a  low  proportion 
of  water  molecules,  such  as  pyrophosphoric  acid, 
polyphosphoric  acid,  hexametaphosphoric  acid. 


and  still  higher  poljmieric  metaphosphoric  acids, 
since  their  calcium  and  magnesiiun  salts,  em- 
ployed in  amounts  considerably  below  the 
stoichiometric  proportion,  have  the  distinct  prop- 
5  erty  of  linking  the  coarse-disperse  particles  of 
calcium  carbonate  to  each  other,  thus  inhibit- 
ing precipitation  with  subsequent  scale  deposi- 
tion. Organic  sulphonic  acids,  tannic  acids  etc. 
belong  also  to  this  group.    The  particular  ad- 

10  vantage  of  this  special  embodiment  consists  in 
the  remarkable  simplification  of  the  present  proc- 
ess by  substituting  one  single  process  for  a  2- 
phase-treatment.  To  a  water,  ha\lng  a  car- 
bonate hardness  of  18  to  20"  for  instance,  hexa- 

\r,  metaphosphoric  acid  is  added  in  an  amount  so 
as  to  reduce  the  hardness  to  12  to  15".  In  this 
case  the  second  phase  of  treatment  becomes  su- 
perfluous, since  the  forming  calciimi  and  mag- 
nesium hexametaphosphate  suppresses  the  pre- 

20  cipitation  of  metal  ions  of  the  alkaline  earths  in 
form  of  carbonates. 

In  the  case  of  a  relatively  high  carbonate  con- 
tent, mixtures  of  phosphoric  or  other  expensive 
acids  with  any  acid  of  inferior  quality,  for  exam- 

-2.-,  pie  hydrochloric  acid,  can  be  used,  in  order  not 
to  waste  the  acid  of  superior  quality,  but  to  keep 
its  consimiption  within  narrow  limits.  Thereby 
it  is  only  essential  to  take  care  that  the  quote 
of  primai-y  acid  is  as  high  as  to  form  calcium 
salt  in  a  fair  amount,  viz.  about  3  mg.  per  litre. 
If  the  water  to  be  treated  has  a  carbonate  hard- 
ness of  about  30  ,  it  is  necessary,  for  tliat  pri- 
mary acid  becomes  efQcacious,  to  add  that  amount 
of  acid-mixture  by  which  hardness  is  reduced  to 

^r,  at  least  15".  The  acid  of  superior  quality,  how- 
ever, is  not  required  to  constitute  the  whole 
amount,  by  which  hardness  sinks  down  from 
30  to  15%  but  a  mixture  of  for  example  hydro- 
chloric acid  and  metaphosphoric  acid,  in  which 

40  metaphosphoric  acid  is  contained  only  to  a  very 
small  percentage,  wholly  serves  the  purpose. 
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The  present  invention  relates  to  the  manufac- 
ture of  condensation  products  from  sulphite  lye 
and  phenols  imder  heating  in  presence  of  acids. 

A  process  is  known,  according  to  which  phenol 
is  condensed  together  with  different  kinds  of 
sugar,  and  the  resulting  sugar-phenol-resin  re- 
acted with  sulphite  lye.  In  this  process,  however, 
phenol  is  not  condensed  with  sulphite  lye,  but  the 
phenol  in  excess  is  removed  before  mixture. 

Furthermore,  a  process  for  the  extraction  of 
lignin  from  wood  has  been  developed,  which  pro- 
vides condensing  lignin  with  boiling  phenol  in 
presence  of  acids,  whereat  the  application  of 
phenol  in  great  excess  is  necessary.  The  phenol- 
lignin  thus  obtained  is  slightly  soluble  in  water. 
According  to  a  recent  conception,  the  ability  of 
condensation  of  lignin  with  phenol  is  said  to  be 
restricted  by  sulphonating  the  phenol. 

Now  the  surprising  discovery  has  been  made 
that  valuable  technical  products  are  obtained  by 
condensation  of  sulphite  lye  with  phenol  or 
phenol-like  substances  in  presence  of  acid  under 
heating.  The  condensation  products,  being  well 
soluble  in  water,  possess  lathering  power  and 
other  capillary-active  properties.  The  sulphite 
lye  can  be  used  either  in  solution  or  in  form  of 
dried  powder.  It  is  expedient  to  start  with 
cleaned  sulphite  lye,  having  a  low  content  of  ash. 

As  an  Initial  material  for  the  present  process 
the  simple  phenols  can  be  used  in  first  line.  Fur- 
thermore are  suitable  the  substituted  as  well  as 
such  phenols,  containing  different  hydroxyl 
groups,  for  example  cresols,  xylenols,  naphthols, 
salicylic  acid,  pyrocatechine,  resorcin,  hydro- 
quinone,  pyrogallol,  pyrogallic  acid,  etc.  Finally, 
the  compounds  formed  by  simple  linkage  of  two 
or  more  aromatic  nucleus,  such  as  dioxy-di- 
phenylsulphone,  dioxy-diphenylmethane,  etc.,  can 
be  employed  with  advantage.  So  far  as  the  melt- 
ing points  of  the  mentioned  compoimds  are  above 
the  desired  temperature  of  reaction,  it  is  ad- 
visable to  apply  them  in  mixture  with  other  com- 
pounds, melting  at  lower  temperatures,  prefer- 
ably with  phenol  or  homologous  substances.  • 

To  carry  out  the  condensation,  concentrated 
and  diluted  hydrochloric  acid,  sulphuric  acid, 
orthophosphoric  acid,  as  well  as  metaphosphoric 
acid,  and  especially  those  phosphoric  acids  hav- 
ing a  low  proportion  of  water  molecules,  the  P2O5- 
content  of  which  is  between  that  of  ortho-  and 
metaphosphoric  acid,  are  suitable. 

According  to  the  present  invention,  condensa- 


tion is  carried  out  at  temperatures  between  50 
and  150°  C,  preferably  between  70  and  120°  C. 
At  the  beginning  careful  working  is  recommend- 
ed, in  order  to  avoid  the  formation  of  high-molec- 

5  ular,  insoluble  products. 

The  proportion  of  the  amounts  applied  of 
phenol  and  sulphite  lye  can  be  varied  within  a 
wide  range.  As  a  rule,  however,  equimolecular 
proportions  will  be  chosen,  starting  thereby  from 

10  the  weight  of  180  for  one  gram  molecule  of  lignin. 
If  working  with  rapid-condensing  compounds,  iv 
is  advantageous  to  keep  the  rate  of  phenol  below 
1  gram  molecule  or  to  dilute  it  by  addition  of 
such  phenol  substances,  reacting  less  energeti- 

IS  cally.  The  amount  of  acid  is  chosen  so  that  the 
pH- value  of  the  initial  mixture  is  below  4. 

Example  1. — 300  g.  of  pulverized,  dry  sulphite 
lye  with  an  ash  content  of  4  to  6%  are  thoroughly 
mixed  with  75  g.  of  molten  phenol  and  200  g.  of 

20  anhydrous  phosphoric  acid  of  a  P205-content  of 
82  to  86%,  the  phosphoric  acid  having  before 
been  heated  to  150°  C.  The  mass  is  left  to  itself 
for  some  time.  The  temperatuie  of  the  mass 
gradually  softening  is  70  to  90°  C.    As  soon  as 

25  cooling  begins,  the  compound  is  still  heated  for 
a  short  while  on  the  boiling  water  bath,  until  a 
homogeneous,  relatively  fluid  substance  is  ob- 
tained, which  solidifies  after  cooling  to  a  black 
resin,  well  soluble  in  water. 

30  Example  2. — 300  g.  of  pulverized  sulphite  lye 
with  an  ash  content  of  4  to  6%  are  mixed  with 
75  g.  of  phenol  and  12  g.  of  anhydrous  phos- 
phoric acid,  having  a  P205-content  of  86%.  .The 
mixture  is  then  heated  in  the  oil  bath  up  to  110 

35  to  120°  C.  for  2  or  3  hours.  After  cooling,  a  black, 
brittle  resin,  easily  soluble  in  water  of  pH  2.8  to 
3.0,  is  obtained. 

Example  3. — Working  as  per  Example  2  with 
the  modification  that  instead  of  phenol  115  g.  of 

40  a-naphthol  are  used  and  the  mass  is  heated  to 
130°  C.  for  1  hour. 

Example  4. — To  300  g.  of  pulverized,* dry  sul- 
phite lye  are  added:  at  first  a  molten  mixture  of 
50  g.  of  resorcin  and  30  g.  of  phenol,  and  in  addi- 

45  tion  200  g.  of  phosphoric  acid  of  a  P205-content 
of  85%,  the  phosphoric  acid  having  before  been 
heated  to  150°  C.  After  having  left  the  mass  to 
itself  for  some  time,  it  is  heated  in  the  oil  bath 
to  130°  C.  for  1  hour.   In  this  way  a  well  lather- 

50  ing,  water-soluble  product  is  obtained. 

HERMANN  RUDY. 
RUDOLF  WATZEL. 
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As  is  known,  commonly  used  anti-freezing 
compositions  are  constituted  by  solutions  of  calci- 
um chloride,  magnesium  chloride  or  zinc  chloride. 
Such  known  compositions  have  the  disadvantages 
of  attacking  white  metals  and  of  quickly  corrod- 
ing ferrous  metals. 

An  object  of  the  present  invention  is  to  provide 
as  a  new  composition  of  matter  an  improved  an- 
ti-freezing composition  devoid  of  the  aforesaid 
disadvantages  and  ensuring  adequate  protection 
against  freezing  even  in  the  case  of  very  bitter 
frosts  such  as  are  commoly  encoivitered  in  most 
inhabited  countries  of  the  world. 

Another  object  of  the  invention  is  to  provide 
a  method  of  producing  the  foregoing  improved 
composition  with  particularly  good  anti-freezing 
characteristics  by  simple  means. 

The  anti-freezing  composition  according  to  the 
invention  may  comprise  by  way  of  example  a  so- 
lution of  sodium  nitrite  or  potassium  nitrite  or  a 
mixture  of  these  two  nitrites  in  water  or  an  equiv- 
alent aqueous  or  other  solvent. 

An  anti-freezing  composition  thus  constituted 
neither  attacks  nor  bites  alloys  comprising  alumi- 
num, zinc  or  copper  and  protects  ferrous  metals 
against  corrosion  or  the  formation  of  rust  while 
eflBcaciously  withstanding  very  high  frosts  with- 
out becoming  congealed.   It  can  be  verified  that 


the  freezing  point  of  an  aqueous  solution  of  sodi- 
um nitrite  is  as  low  as  —  27^  C.  while  the  freezing 
point  of  an  aqueous  solution  of  potassium  nitrite 
is  -31°  C. 

5  These  freezing  iwints  are  low  enough  to  render 
anti-freezing  compositions  according  to  the  in- 
vention suitable  for  most  practical  uses  as  for  ex- 
ample in  automobile  radiators  or  in  water  con- 
tainers liable  to  remain  exposed  to  frost  action 

10  during  any  prolonged  period  of  time. 

A  suitable  method  of  preparing  a  particularly 
efficient  anti-freezing  composition  made  up  of  a 
mixture  of  potassium  and  sodium  nitrites  con- 
sists in  dissolving  sodium  nitrite  in  water  at  an 

15  approximate  temperature  of  15°  C.  until  satura- 
tion is  reached,  then  using  this  solution  as  a  sol- 
vent for  such  a  quantity  of  potassium  nitrite  as 
to  again  reach  saturation.  A  composition  thus 
obtained  will  not  set  into  solid  form  under  frost 

20  action  unless  it  is  subjected  to  a  temperature 
equal  to  or  lower  than  —40°  C. 

By  lessening  the  proportions  of  sodium  and  po- 
tassium nitrites,  compositions  can  be  obtained 
which  while  not  being  so  resistant  to  very  heavy 

25  frost  are  still  usefully  utilisable  for  a  wide  range 
of  practical  applications. 

WILLIAM  LEVENSON. 
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The  present  invention  relates  to  inductive  cou- 
pling devices  for  high  frequency  electromagnetic 
waves,  and  particularly  but  not  exclusively  to  ul- 
tra short  wave  direction  finders. 

In  long  and  medium  wave  radio  direction  find- 
ing systems,  use  is  frequently  made  of  stationary 
aerials  positioned  in  perpendicular  planes  and 
connected  to  the  stators  of  a  radio  direction  find- 
er. The  windings  of  the  stator  are  perpendicular 
and  they  reproduce  the  field  of  the  stationary 
aerials.  A  rotor  that  rotates  within  these  wind- 
ings may  be  considered  as  rotating  in  a  field  hav- 
ing the  same  orientation  as  that  of  the  space  oc- 
cupied by  the  aerials.  This  requires  that  the 
radio  direction  finder  should  have  the  turns  of  its 
coil  windings  suitably  distributed,  so  that  the  cur- 
rent induced  in  the  rotor  may  always  be  propor- 
tional to  the  sine  of  the  angle  that  is  formed  by 
the  mean  plane  of  the  rotor  with  a  reference 
plane. 

In  radio  direction  finders  constructed  for  oper- 
ating with  ultra  short  waves,  one  is  limited  to 
considering  finders  that  have  only  one  winding 
turn  for  each  stator  and  likewise  only  one  wind- 
ing turn  for  each  rotor.  It  thus  becomes  impos- 
sible to  employ  a  suitable  distribution  of  the 
winding  turns  for  correcting  errors  of  variation  in 
the  current  induced  in  the  rotor  at  its  various 
angular  positions  with  respect  to  the  abovemen- 
tioned  reference  plane. 

One  of  the  objects  of  the  present  invention  is 
consequently  that  of  providing  radio  direction 
finders  which  do  not  have  errors  of  this  kind  in 
the  variation  of  the  current  induced  in  the  rotor. 
According  to  certain  of  its  features,  it  attains  this 
purpose  by  providing  the  use  of  a  rotor  that  does 
not  consist  of  a  plane  symmetrical  winding  turn, 
but  of  an  element  of  such  a  geometrical  config- 
uration that  the  sinusoidal  lav/  is  adhered  to  as  a 
result  of  this  configuration. 

In  one  variant  of  the  invention,  the  rotor  of  an 
ultra  short  wave  radio  direction  finder  or  other 
inductive  coupling  device  consists  of  two  out-of- 
true  surfaces  having  a  symmetry  with  respect  to 
a  point,  a  straight  line  or  a  plane  surface,  and  of 
such  a  shape  that  the  voltages  tapped  at  this  ro- 
tor's terminals  vary  according  to  the  desired  sinu- 
soidal law. 

More  specifically,  in  one  example  of  embodi- 
ment that  makes  use  of  features  of  the  invention, 
an  ultra  short  wave  induction  finder  or  distrib- 
utor comprises  two  orthogonal  plane  winding 
turns  which  serve  as  stators,  and  a  rotor  which 
consists  of  two  diametral  hemispherical  zones  as- 
sembled with  their  segments  staggered  by  90° 


4.") 


(1.  e.  v/ith  a  reciprocal  angular  displacement  of 
90°). 

The  invention  will  be  explained  in  the  follow- 
ing description  given  with  reference  to  the  ap- 
pended drawings,  in  which: 

Fig.  1  illustrates  schematically  one  example  of 
the  arrangement  of  an  ultra  short  wave  radio 
direction  finder. 

Fig.  2  illustrates  schematically  an  ultra  short 
wave  inductive  finder  or  distributor  which  is  spe- 
cially suitable  for  the  radio  direction  finding 
arrangement  of  Fig.  1. 

Fig.  3  is  a  diagram  that  shows  the  manner  in 
which  the  rotor  of  the  finder  of  Fig.  2  brings 
about  an  octantal  error  of  the  induced  current, 
the  curve  of  this  octantal  error  being  illustrated 
in  .Fig.  4. 

Fig.  5  in  perspective,  and  Fig.  6  in  plan  view, 
illustrate  a  stator  of  an  ultra  short  wave  finder, 
together  with  diagrams  of  the  respective  fields. 

Fig.  7  shows  variation  curves  of  the  current  in- 
duced in  the  rotor  of  an  ultra  short  wave  finder, 
and 

Figs.  8  to  10  illustrate  one  example  of  an  em- 
bodiment of  a  rotor  of  an  ultra  short  wave  finder 
that  makes  use  of  features  of  the  invention. 

As  shown  in  Fig.  1,  an  ultra  short  wave  radio 
direction  finder's  receiver  may  comprise  two 
aerial  assemblies  I  and  2  disposed  at  90°  from 
each  other  and  connected  to  the  orthogonal 
stators  3  and  4  of  a  finder  5.  The  rotor  6  is  con- 
nected by  any  suitable  connecting  means,  e.  g.  by 
collector  rings  7,  to  the  input  circuit  of  the  re- 
ceiver 8.  A  graduated  dial  9  which  moves  over 
a  stationary  index  10  permits  manual  actuation 
of  the  finder's  rotor  6.  This  drive  may  also  be 
effected  continuously  by  means  of  a  motor  ( I. 

The  rotor  of  the  finder  5  is  tuned  by  means 
of  a  variable  condenser  12,  and  the  rotor  6 — con- 
denser 1 2  assembly  serves  as  input  circuit  for  the 
receiver  12,  thus  making  it  possible  to  avoid  losses 
in  the  transmission  of  energy  from  the  aerials  I 
and  2  to  the  receiver  8. 

In  view  of  the  wave  lengths  under  considera- 
tion, the  stators  3,  4  consist  of  single  winding 
turns  13  and  14  (Fig.  2)  positioned  in  perpen- 
dicular planes  and  respectively  connected  to  the 
stationary  aerials.  The  rotor  likewise  consists 
of  a  single  winding  tuin  15  which  is  connected 
to  the  receiver  by  the  collector  7  and  may  be 
manually  driven  by  a  control  knob  16.  The  cou- 
pling between  the  feed  of  the  stators  and  the 
output  circuit  of  the  rotor  is  obviated  or  lessened 
by  means  of  a  sheathing  tube  1 7  which  surrounds 
the  connections  of  the  rotor  15. 
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Inspection  in  Pig.  3  of  one  of  the  stationary 
winding  turns  of  the  stator,  e.  g.  winding  turn 
13  which  has  an  orientation  of  0°  to  180°,  and  of 
the  movable  winding  turn  15  of  the  rotor  that 
rotates  within  the  stators  13  and  14,  shows  that 
there  is  no  error  in  the  amplitude  of  the  wave 
transmitted  from  the  stators  to  the  rotor  when 
the  rotor's  winding  turn  is  in  the  plane  of  the 
stator's  winding  turn  13.  However,  when  the 
rotor  is  in  a  certain  position  15  or  15'  and  it  in- 
dicates a  zero  value  of  the  field  induced  by  the 
stators,  this  value  is  wrong  because  the  rotor  is 
nearer  to  one  of  the  stators  than  the  other.  If 
the  resultant  field  has  a  minimum  that  lies  at  45° 
or  145°,  the  indication  given  by  the  rotor's  cur- 
rent will  be  correct  because  in  this  position  the 
rotor  is  equidistant  from  the  two  stators;  there 
is  no  asymmetry,  and  consequently  no  error. 
The  cycle  of  error  is  repeated  at  each  quadrant 
and  this  results  in  an  octantal  error  curve  of 
which  an  example  is  given  in  Fig.  4. 

For  the  purpose  of  making  more  understand- 
able the  manner  in  which  this  octantal  error 
occurs  and  the  solution  provided  by  the  present 
invention,  reference  is  made  to  Fig.  5  which  gives 
a  perspective  view  in  two  perpendicular  planes  of 
the  two  winding  turns  13  and  14  which  form  the 
stators  of  the  finder.  Tliese  two  turns  are  con- 
nected to  the  aerials  1,1'  and  2,  2'  which  con- 
sist, for  example,  of  two  orthogonal  dipcles  lo- 
cated in  an  unencumbered  place  where  the  propa- 
gation is  uniform. 

The  direction  cf  the  field  with  respect  to  one 
of  the  aerials,  e.  g.  is  indicated  at  20,  the  angle 
of  this  direction  v/ith  respect  to  the  aerial  being  0. 

If  Imax  is  the  current  in  the  aerials  1,  1',  and 
consequently  in  the  winding  turn  13,  when  the 
wave  comes  into  the  plane  of  the  aerials,  the  cur- 
rent in  the  turn  13  becom.es  for  the  represented 
direction  of  the  field : 


/l3=/max  cos  6 


(1) 


tg</,= 


sin  6 


--tcre 


/mai  COS  e 

i.  e.  e—(t>;  the  angle  of  incidence  of  the  wave 
with  respect  to  the  aerials  I,  I'  is  equal  to  the 
angle  of  the  resultant  flux  with  respect  to  the 
winding  turn  13.  a 
Since  the  angle  102  is  a  right  angle, 

->  2     -»  2    ->  2 

0.20=0.1+0.2, 

wliich  is  equivalent  to  stating  that  the  resultant 
flux  is  proportional  to 
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13' — 13"  being  the  section  of  the  winding  turn 
14' — 14"  the  section  of  the  other  staggered  by 
-» 

90",  it  is  seen  that  0.20  is  the  direction  of  the 
field  resulting  from  the  vectorial  addition  of  the 
fields  created  by  the  currents  In  and  lu. 

Assuming  that  the  wave  field,  repeated  by  the 
stators,  is  constant  in  the  entire  space  that  will 
be  occupied  by  the  rotor  within  the  said  stators, 
the  flux  that  passes  through  the  winding  turn 
of  the  rotor  1 5  at  all  times  is 

4>  =  //mai'S'  sin  a  t'in  w( 


and  the  induced  electromotive  force  is : 
2xC. 


e=-~H 


S  .*in  a  CO?  ul 

=  —  Pioai  COS  u;^ 


(5) 


(6) 


in  which 


20 


Similarly,  in  winding  turn  14  the  induced  cur- 
rent will  be : 

/l4=7max  cos  (90  —fl) 

=7max  sin  9  (2) 

Since  the  two  winding  turns  13  and  14  that 

-> 

form  the  stator  are  in  orthogonal  planes,  0.1  and 
-> 

0.2  may  be  taken  to  represent  the  fluxes  of  the 
turns  13  and  14,  these  vectors  being  perpendicu- 
lar. 

— > 

Tiie  resultant  flux  is  proportional  to  0.20  and 
-* 

forms  an  0  angle  with  0.1.  It  is  possible  to  set 
down : 


-v'/'max  (COS-  e+  sin-  6) 

By  examining  the  field  produced  in  tliis  way 
within  the  two  winding  turns  of  the  stators,  and 
a  section  of  the  stators  as  shown  in  Fig.  6, 


the  field  being  Hmax  sin  wt,  the  surface  of  the 
rotor's  winding  tuin  being  indicated  by  S,  the 
angle  of  the  line  normal  to  the  plane  of  the 

— > 

rotor's  winding  with  the  direction  0.20  being  a 
and  the  flux  that  passes  through  it  at  the  moment 
t  being  indicated  by  0;  C  indicates  the  rate  of 
SO  propagation  in  aii"  of  an  electromagnetic  wave. 
The  orientation  of  the  rotor  accordingiy  makes 
it  possible  to  ascertain  the  point  of  zero  recep- 
tion, i.  e.  the  minimiun  and  maximum  cf  recep- 
tion, which  should  be  at  90  from  each  other. 
3.')     A  certain  niunber  of  concdcions  have  to  oe  com- 
plied with  in  order  to  obtain  a  precise  indica- 
tion.  First  of  all,  the  phase  relation  between  the 
currents  of  the  antennas  is  cf  great  importance 
and,  for  this  purpose,  tiie  transm^ission  line  lead- 
■iO  ing  from  the  aerials  to  the  rotor's  two  winding 
turns,  and  also  the  rotor  and  the  aerials  them- 
selves, have  to  be  constructed  in  strictly  sym- 
metrical fashion. 
It  is  not  possible  to  tune  the  stator's  two  wind- 
45  ing  turns  to  operate  at  resonance  and  thus  get 
the  benefit  of  a  considerable  excess  voltage.  As 
a  matter  of  fact,  the  current  in  the  winding  of  a 
stator  varies  in  dependence  upon  a  slight  varia- 
tion of  the  pulsation  cf  the  current  or  of  the 
50  frequency  of  the  transmission,  and  all  the  more 
according  as  the  excess  voltage  coefficiem  is 
greater.    With  very  high  excess  voltage  ultra 
short  wave  circuits  there  would  occur,  when  close 
to  resonance,  a  considerable  variation  of  the  cur- 
55  rent  in  the  rotor's  winding  for  very  slight  me- 
chanical variations  in  the  apparatus.   As  a  rule, 
these  mechanical  variations  correspond  to  varia- 
tions of  capacity. 
(3)  Since  the  angle  of  the  direction  of  the  field 

00  reproduced  by  the  two  rectangular  windings  de- 
pends on  the  ratio  of  the  intensities  of  the  cur- 
rents in  the  stators,  the  orientation  of  the  field 
becomes  wrong  as  soon  as  the  slightest  malad- 
justment occurs  in  the  circuit,  a  variation  of  a 
C5  few  micromicrcfarads  corresponds  to  a  consider- 
able rotation  of  the  field.  It  is  therefore  neces- 
sary to  make  use  of  an  aperiodic  circuit  finder 
system,  only  the  rotor  being  tuned  or  forming 
part  of  a  tuned  circuit,  e.  g.  tho  input  circuit  of 
70  the  receiver  as  shown  in  Fig.  1. 

The  field  within  the  wirdings  of  the  stators 
must  be  imiform.  Even  if  the  field  reproduced  by 
the  two  winding  turns  may  be  considered  as  a  re- 
production of  the  field  of  space,  it  is  not  necessar- 
75  ily  uniform.   Tliis  lack  of  uniformity  becomes  all 
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the  more  apparent  the  more  one  departs  from 
the  shape  of  a  long  solenoid  in  constructing  the 
stators,  and  this  is  the  case  in  short  wave  finders 
that  have  stators  consisting  of  only  two  winding 
turns,  as  this  brings  about  a  distortion  of  the 
field. 

A  rotor  that  consists  of  a  single  winding  turn 
rotating  within  the  two  winding  turns  of  the 
stators  will  not  indicate  the  precise  directions  for 
various  reasons,  first  of  all  on  account  of  the 
shape  of  the  field,  and  also  on  account  of  the 
capacities  resulting  from  variations  in  the  cou- 
pling of  the  rotor  to  the  stators,  these  being  all 
the  greater  because  it  is  necessary  to  select  diam- 
eters as  close  as  possible  for  the  winding  turns 
of  the  stators  and  the  rotor  in  order  to  insure 
efficient  coupling. 

The  rotor's  indications  can  accordingly  only  hs 
correct  when  the  rotor  is  in  the  plane  of  one  of 
the  stators  and  in  the  bisector  planes.  For  the 
other  positions,  there  will  be  a  coupling  error  or 
octantal  error,  e.  g.  like  the  one  shown  in  the 
curve  of  Pig.  4. 

In  order  to  correct  these  distortions  of  the  field 
or,  to  be  more  exact,  the  octantaL  errors  they  oc- 
casion in  the  current  induced  in  the  rotor,  it  be- 
comes necessary  to  deform  the  v.'inding  turns, 
either  of  the  rotor  or  of  the  stator. 

The  simplest  solution  is  to  give  consideration 
to  a  deformation  of  the  single  winding  turn  of  the 
rotor.  In  order  to  undertake  this  modification, 
account  is  taken  of  the  expression  given  above  for 
the  electromotive  force  induced  in  the  rotor's 
winding : 


It  can  be  seen  in  Fig.  6  that  this  electromotive 

force  is  represented  by  the  vector  0.21  whose  end 
describes  a  circle  22  tangential  at  0  to  the  nor- 
mal 24  to  the  direction  of  propagation  20;  for  a 
complete  rotation  of  the  rotor,  this  corresponds 
to  the  complete  diagram  22 — 23  of  the  classic  8 
shape  of  radio  direction  finders. 

This  variation  of  voltage  may  also  be  traced 
lineally.  The  curves  25,  26  and  27  of  Fig.  7  show 
examples  of  this  for  finders  that  have  an  octantal 
error  or  defects  in  the  distribution  of  the  field. 
In  order  to  restore  the  true  sinusoidal  curve  28 
(Fig.  7) ,  it  is  necessary  to  maintain  the  sinusoidal 
relation.  If  E  is  the  voltage  induced  in  the  rotor 
15  and  a  the  angle  of  this  rotor  with  respect  to 
a  stator,  e.  g.  13,  E  will  always  have  to  be  pro- 
portional to  sin  a. 

The  present  invention  consequently  provides 
for  the  construction  of  rotors  for  short  wave  radio 
direction  finders  wliich  have  stators  that  each 
consist  of  a  single  winding  turn,  by  making  use 
of  an  out-of-true  winding  turn  that  is  suitably 
deformed  in  order  to  maintain  the  above  men- 
tioned sinusoidal  relation.  Furthermore,  in  order 
to  insure  efficient  coupling  between  the  stator  and 
the  rotor,  another  feature  of  the  invention  pro- 
vides particularly  for  the  use  of  a  rotor  that  con- 


sists of  an  out-of-true  surface  that  is  symmetrical 
with  respect  to  a  plane  surface,  a  straight  line 
or  a  point,  that  has  dimensions  substantially  equal 
to  those  of  the  stators,  and  that  maintains  the 

5  said  sinusoidal  relation. 

Figs.  8  to  10  illustrate  one  example  of  an  em- 
bodiment of  a  stator  for  ultra  short  wave  finders 
that  makes  use  of  features  of  the  invention.  The 
rotor  shown  in  these  figures  consists  of  two 

10  hemispherical  shells  30  and  31  in  each  of  which 
the  two  opposite  half -domes  have  been  cut  away 
perpendicularly  to  the  plane  of  their  base,  as 
shown  at  32  and  33  in  Fig.  8. 
These  two  half -shells  are  assembled  by  a  me- 

15  tallic  connection  (Fig.  9)  with  their  segments 
staggered  by  90'  as  shown,  connection  wires  35 
and  36  being  soldered  at  the  point  diametrically 
opposite  to  the  connection  34. 
A  rotor  of  this  kind,  which  is  strongly  coupled 

20  by  mutual  induction  to  two  perpendicular  stators 
37  and  38  (Fig.  10)  that  each  consist  of  one  plane 
winding  turn,  is  traversed  during  its  rotation  by 
an  induced  current  having  a  substantially  sinusoi- 
dal shape  like  that  shown  at  28  in  Fig.  1,  taking 

05  into  account  the  distance  between  the  stators  and 
the  rotor. 

It  is  evident  that  the  dimensions  of  the  stag- 
gered segments  will  depend  on  the  desired  cou- 
pling between  the  rotor  and  the  stators. 

3Q  It  is  also  evident  that  the  invention  is  by  no 
means  Limited  to  the  shape  of  the  rotor  shown  as 
an  example,  and  that  numerous  other  designs  may 
be  provided  for  the  rotor  without  departing  from 
the  scope  of  the  invention. 

35  The  uses  to  which  the  invention  may  be  applied 
are  not  limited  as  above  mentioned  to  radio  di- 
rection findings;  for  example,  the  invention  may 
also  be  used  in  the  construction  of  progressive  or 
any  other  kind  of  attenuators  for  determination 

40  of  the  output  or  input  current  of  a  generating  or 
oscillating  instrument,  or  even  of  an  amplifier. 

Su77imary 

The  present  invention  relates  to  inductive  cou- 
^-  pling  devices  for  high  frequency  electromagnetic 
waves  and  it  particularly  aims  at  providing  radio 
direction  finders,  progressive  attenuators,  etc. 
which  do  not  shown  octantal  errors  according  as 
the  rotor  rotates  within  the  stator.   The  rotor 
-;,  accordingly  does  not  consist  of  a  plane  sym- 
metrical winding  turn,  but  of  a  winding  turn  that 
is  deformed  by  buckling  or  by  an  out-of-true  sur- 
face having  such  a  geometrical  configuration  that 
the  variation  of  the  current  induced  in  the  rotor 
-  ,  will  remain  sinusoidal  during  its  rotation. 

In  particular,  an  inductive  coupling  device  that 
makes  use  of  features  of  the  invention  may  com- 
prise two  orthogonal  plane  winding  turns  that 
serve  as  stator  and  a  rotor  which  consists  of  two 
diametral  hemispherical  zones  assembled  with 
their  segments  staggered  by  90°  from  each  other. 
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ALIEN   PROPERTY  CUSTODIAN 

DRIVING  JOINT  FOR  CONTROL  DEVICES 
FOR  RETRACTABLE  MEMBERS  ON  BOARD 
AIRCRAFT 

Charles  Raymond  Waseige,  St.  Etienne,  France; 
vested  in  the  Alien  Property  Custodian 

Application  filed  May  21,  1942 

In  my  prior  Patent  No.  2,148,972,  I  have  de-  of  the  first  improvement,  the  weights  press  the 

scribed  driving  joints  for  control  devices  for  re-  plates  through  the  medium  of  springs  and  an 

tractable  members  on  board  aircraft,  which  joints  abutment  limits  the  centrifugal  stroke  of  said 

consist  of  two  parts  pivoted  together,  one  of  weights.   Tlius  the  thrust  on  the  coupling  can- 

which  forms  a  case  containing  an  electric  motor  5  not  exceed  a  predetermined  limit,  whatever  the 

and  a  speed  reducing  gearing  transmission,  which  speed  of  the  motor  may  be.   The  weights  may 

drives  the  other  part  to  produce  a  relative  rota-  consequently  be  so  designed  as  to  exert  a  suit- 

tion  of  the  two  parts.  able  thrust  on  the  coupling  when  the  motor  runs 

This  invention  aims  at  improving  in  different  at  a  speed  corresponding  to  its  normal  load  and, 
respects  this  kind  of  joint,  more  particularly  in  10  whatever  may  be  the  increase  of  speed  due  to 
view  of  making  the  operation  thereof  easier  and  the  motor  running  with  no  load  or  with  a  re- 
more  progressive,  also  safer,  of  improving  its  duced  load,  said  pressure  on  the  coupling  re- 
efficiency,  of  avoiding  the  wedging  of  the  toothed  mains  the  same,  as  does  also  the  maximum  re- 
wheels  due  to  the  distorsion  of  the  case  and  of  sisting  torque  above  which  slipping  of  the  cou- 
obtaining  a  more  compact  construction  by  a  new  lo  pling  occurs.  Otherwise,  the  coupling  would 
arrangement  of  the  members  when  one  of  the  either  slip  too  easily  at  low  speeds  or  not  suffl- 
parts  is  located  at  the  middle  of  the  length  of  ciently  at  high  speeds. 

the  other.  Another  improvement  consists  in  that  the 

The  various  improvements  provided  in  this  transmission  comprises  two  sections  one  of  which, 

type  of  joint  in  accordance  with  this  invention  2i)  having  a  small  speed  of  rotation  and  a  large 

may  be  applied  together  or  individuaUy  without  transmitted  torque,  includes  at  least  one  epicyclic 

departing  from  the  spirit  of  this  invention.  gearing  and  the  other  of  which,  having  a  greater 

One  of  these  improvements  consists  in  that,  speed  of  rotation  and  a  smaller  transmitted 
the  speed  reducing  transmission  comprising  at  torque,  consists  of  simple  toothed  wheels  ar- 
least  one  epicyclic  gearing  one  of  the  sun  wheels  2.')  ranged  in  a  circle  round  the  shaft  coming  from 
of  which  turns  freely  when  the  motor  is  not  run-  the  motor,  said  wheels  forming  either  a  single 
ning  but  is  automatically  brought  to  rest  when  train  driving  the  epicyclic  gearing  or  several  par- 
the  motor  is  running,  the  device  provided  for  allel  trains  each  driving  the  epicyclic  gearing  and 
thus  stopping  said  sun  wheel  consists  of  a  pro-  each  driven  by  a  common  intermediate  pinion 
gressively  acting  coupling  including  plates  pressed  30  connected  with  the  driving  pinion  through  a  sin- 
together  by  centrifugable  weights.  gle  intermediate  train. 

The  shocks  occurring  with  the  positive  cou-  To  the  advantages  of  better  efHciency  obtained 

plings  such  as  clav/  clutches  and  free  wheel  de-  through  the  use  of  simple  toothed  wheels  at  high 

vices  are  thus  avoided.  speeds  of  rotation  are  thus  added  the  advan- 

In  a  convenient  embodiment,  said  stopping  cou-  35  tages  of  great  reducing  ratios  and  greater  com- 

pling  is  inserted  at  a  point  of  the  transmission  pactness  of  the  epicyclic  trains  whose  efficiency 

where  the  reduction  ratio  of  the  transmission  at  low  speeds  is  satisfactory, 

section  between  the  coupling  and  the  second  part  A  further  improvement  consists  in  that,  the 

of  the  joint,  i.  e.  that  differing  from  the  part  motor  being  located  at  one  end  of  the  case,  and 

thereof  which  forms  a  case,  is  sufficiently  re-  40  the  second  part  of  the  joint  being  located  at  the 

duced  to  prevent  said  transmission  section  being  middle  of  said  case,  the  driving  shaft  extends 

substantially  irreversible  as  soon  as  said  coupling  through  the  case  up  to  the  opposite  end  and  the 

is  disengaged,  while  yet  being  such  that  the  gear  transmission  is  concentrated  between  that 

torque  to  be  transmitted  by  the  coupling  may  end  of  the  shaft  which  is  removed  from  the  motor 

have  a  moderate  value,  whilst  the  coupling  cen-  4.5  and  said  middle  of  the  joint, 

trifugable  weights  are  carried  by  a  member  ro-  A  further  improvement  consists  in  that  the 

tated  at  a  more  faster  speed  than  that  of  the  transmission  assembly  is  supported  by  sleeves  or 

coupling,  being  for  instance  directly  driven  from  drums  which,  due  to  their  being  mounted  with 

the  motor  or  even  speeded  up.    It  may  thus  be  an  annular  gap  in  the  case,  to  which  they  are 

used  small  weights,  light  and  of  reduced  bulk,  50  secured  solely  by  means  of  flanges,  are  free  from 

whilst  allowing  the  joint  to  be  rotated  by  the  flexure  distorsions  of  said  case, 

action  of  the  load  or  another  external  force  when  In  order  to  illustrate  how  the  above  irnprove- 

the  motor  is  not  running  and  the  coupling  is  dis-  ments  may  be  carried  out,  the  annexed  drawings 

engaged.  show  as  an  example, — to  which  the  invention  Is 

Preferably,  in  accordance  with  a  development  55  however  by  no  means  limited, — a  driven  joint  in 
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which  all  these  improvements  are  embodied,  said 
joint  comprising  besides  various  other  features 
constituting  detail  features  of  the  invention. 
In  these  drawings: 

Fig.  1  is  an  axial  sectional  elevation  of  the 
driving  joint,  the  upper  half  of  the  figure  show- 
ing the  position  of  the  members  when  the  motor 
is  running  and  the  lower  half  showing  the  posi- 
tion thereof  when  the  motor  does  not  run. 

Fig.  2  is  a  schematic  view  showing  the  circular 
set  of  wheels. 

Fig.  3  is  a  schematic  view  showing  this  set 
of  wheels  unrolled,  i.  e.  with  their  various  axis 
brought  in  the  same  plane  by  imrolling  of  said 
set. 

Fig.  4  is  a  view  at  a  larger  scale  of  a  detail. 

In  this  embodiment,  the  joint  is  of  the  known 
type  comprising  an  outer  case  I  containing  at 
one  end  an  electric  motor  2  supplied  with  current 
by  means  of  cables  3.  To  the  ends  of  this  case 
are  fastened  bars  4  to  which  other  bars  5  are 
pivoted  coaxially  with  the  case  I .  Upon  a  bearing 
provided  on  the  outside  of  case  I  is  mounted 
the  second  part  7  cf  the  joint,  which  second 
part  is  constituted,  in  this  case,  by  a  ring  con- 
nected with  the  two  bars  5  by  a  rod,  not  shown, 
parallel  with  the  axis  of  the  joint. 

In  accordance  with  this  invention,  a  shaft  9, 
having  a  great  length  and  a  small  diameter  so 
as  to  be  able  to  yield  elastically,  more  particu- 
larly in  torsion,  and  connected  to  the  motor 
shaft  by  a  coupling  10,  which  may  either  be  of 
the  cardan,  the  elastic  or  the  floating  type,  ex- 
tends axially  through  the  whole  of  the  case  I 
and  is  connected,  at  its  opposite  end,  also  by 
means  of  a  cardan,  a  resilient  or  a  floating  cou- 
pling, to  a  sleeve  1 1  supported  in  two  roll  bear- 
ings 12  and  13,  respectively  secured  to  the  end 
bottom  14  of  the  case  I  and  to  a  cross  partition 
15  secured  to  a  large  sleeve  or  drum  16.  The 
case  I  is  subdivised  transversally  in  three  sec- 
tions assembled  end  to  end  by  means  of  flanges 
n,  and  the  drum  16  itself  is  secured  to  said 
case  by  means  of  a  flange  18  located  between 
adjacent  flanges  17  of  adjacent  sections.  The 
diameter  cf  this  drum  is  slightly  smaller  than 
the  inner  diameter  of  the  section  in  which  it  is 
located,  so  that  its  cj'lindrical  part  is  not  con- 
tacting v;ith  the  case,  an  annular  gap  being  pro- 
vided therebetween.  To  the  base  end  of  the 
drum  1 6  is  secui-ed  another  partition  1 9  carrying 
centrally  a  hub  20  coaxial  with  the  joint.  The 
two  partitions  1 5  and  1 9  support  in  ball  bearings 
a  set  of  shafts  21,  22,  23,  24  and  25  arranged 
in  a  circle  around  the  axis  of  the  joint  and  carry- 
ing spur  v/heels,  viz:  the  shaft  21  carries  two 
wheels  26,  27  of  different  diameters,  the  biggest 
of  v/hich,  2S,  gears  with  a  pinion  wheel  28,  keyed 
to  the  m.ain  shaft  9,  and  the  smallest  of  v.-hich, 
27,  gears  with  the  largest,  29,  of  two  wheels  29 
and  30  keyed  to  the  shaft  22;  to  the  shaft  23 
are  secured  two  other  toothed  wheels  31,  32,  the 
largest  of  which,  31,  engages  with  the  smaller 
wheel,  30,  whilst  the  smallest,  32,  drives  a  larger 
wheel,  33,  keyed  to  the  shaft  24  to  which  is  also 
secured  a  smaller  wheel  34  loosely  mounted  on 
the  hub  20,  said  wheel  35  gearing  with  two  wheels 
36,  37  oppositely  arranged,  the  first  of  which, 
36,  is  keyed  to  the  shaft  25  and  the  second,  37, 
rotates  freely  on  the  shaft  22.  These  two  wheels 
36,  37  are  connected  with  sleeves  extending 
through  the  partition  19  and  carrying  on  the 
other  side  thereof  pinion  wheels  38  gearing  with 
a  common  wheel  40  carried  by  a  ball  bearing 
41  secured  to  the  hub  20.   Said  wheel  40  is  fast 


with  another  wheel  42  which  forms  the  center 
sun  v.'heel  of  an  epicyclic  gearing  train  compris- 
ing several  planet  pinions  43  carried  by  a  cage 
44  and  in  mesh  with  the  inner  set  of  teeth  of 
r,  an  external  sun  wheel  45.  On  the  cuter  periph- 
ery of  said  sun  wheel  45  are  threaded  coupling 
plates  45  adapted  to  cooperate  with  other  plates 
47  threaded  in  a  drum  48  which  is  secured  to 
the  case  I  in  the  same  v.'ay  and  by  similar  means 

10  as  the  drum  16.  The  planets-carrier  44  is  fast 
with  gear  teeth  49  arranged  concentrically  there- 
with and  form.Lng  the  sun  wheel  of  another  epi- 
cyclic gearing  comprising  planet  pinions  50  and 
a  stationary  orbit  formed  by  gear  teeth  51  of 

15  the  drum  48.  The  planet  pinions  59  are  carried 
by  a  cage  52  having  a  hub  provided  with  gear 
teeth  53  driving  two  diametrically  opposed  pin- 
ions 54  carried  by  shafts  55  seciu-ed  in  parti- 
tions 56  of  the  middle  section  cf  the  case  1  in 

20  register  with  the  second  part  7  of  the  joint,  said 
second  part  being  provided  with  inner  gear  teeth 
57  in  gear  wiih  pinions  54.  It  will  be  noted 
that  the  planet  pinions  of  each  epicyclic  gearing 
and  the  corresponding  center  sun  wheel  are  solely 

22  centered  by  their  gear  teeth  and  those  of  the 
external  orbit  which  allows  a  slight  tilting  cf 
the  shafts  of  the  successive  gearings. 

In  order  to  press  the  annular  coupling  plates 
46  and  47  together,  there  is  provided  a  ring- 
shaped  pusher  58  on  a  skirt  portion  of  which 
is  slidably  provided  a  plate  59  which  may  be 
shifted  against  springs  60,  interposed  between 
said  pusher  and  said  plate,  through  the  medium 
of  rods  6!  extended  through  the  partitions  15 

3-  and  1 9  and  guided  thereby,  said  rods  being  more- 
over in  contact  with  a  plate  62  carried  by  a 
joint  ball  63  supported,  with  interposition  of 
balls,  by  a  ring  54  slidable  on  the  sleeve  1 1  driven 
by  the  shaft  9.   This  ring  64  is  engaged  by  rock- 

40  ing  levers  66  responsive  to  centrifugal  weights 
67  carried  by  a  cage  68  fast  with  the  sleeve  1 1 
and  the  edge  69  of  which  provides  a  stop  limit- 
ing the  centrifugal  s':roke  of  the  weights.  Springs 
70,  here  shown  as  surrounding  the  end  of  the 

45  rods  61,  exert  on  the  plate  62  an  axial  thrust 
against  that  which  it  supports  from  the  weights 
67  when  the  motor  runs  and  whereby  it  is  urged 
to  move  to  press  together  the  coupling  plates 
46,  47.    A  stop  71  (Fig.  4)  cn  the  skirt  cf  the 

50  Plate  53  limits  the  sliding  rtroke  of  the  plate 
59  so  that  the  springs  60  are  always  kept  ener- 
gised to  some  degree.  Small  springs  72  attached 
to  the  plate  58  and  to  the  partition  19  hold 
the  plate  53  out  of  engagement  vnth  the  cou- 

55  pling  plates  when  the  motor  is  not  running. 
The  operation  is  as  follows: 
At  rest,  when  the  motor  2  is  not  running,  the 
elements  of  the  coupling  device  are  in  the  posi- 
tion shown  in  the  lower  half  of  Fig.  1.  When  the 
motor  is  started,  the  torsionally  elastic  shaft  9  is 
at  once  rotated  and,  through  the  pinion  28,  drives 
the  whole  gear  train  26  to  42;  as  the  coupling 
plates  are  not  pressed  together,  the  sun  wheel  45 
is  free  and  rotates  loose,  driven  by  the  planets 

g.  which  turn  loose  on  their  shafts  while  the 
planets-carrier  44  remains  motionless.  At  the 
same  time,  the  shaft  9  causes  the  sleeve  I  (  and  the 
weight-carrying  cage  68  to  rotate;  the  weights  67 
are  moved  outwards  by  the  centrifugal  force  act- 

-0  ing  thereon  and  cause  the  spherical  thrust  ball- 
bearing 63  to  slide,  which  latter  push  in  the  rods 
61  against  the  action  of  the  springs  70  and  said 
rods  6(  push  the  plate  58  through  the  medium  of 
the  plate  59  and  the  already  energised  springs  60, 

75  thereby  bringing  the  plate  58  into  contact  with 
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the  coupling  plates  against  the  action  of  the 
springs  72  and  progressively  pressing  together 
the  plates  46  and  47.  The  sun  wheel  45  is  thus 
progressively  braked  and  brought  to  rest  accord- 
ing as  the  pressure  on  the  plates  increases  in  re- 
sponse to  the  progressive  outwards  motion  of  the 
weights  as  the  speed  of  the  motor  2  increases, 
which  compels  the  planets-carrier  44  to  progress- 
ively get  into  rotation  and  this  rotary  motion  is 
thus  transmitted  by  the  second  epicyclic  train  49, 
60.  51  and  the  wheels  53,  54  to  the  second  part,  7, 
of  the  joint,  which  part  then  turns  on  the  case  I . 
For  a  given  speed  of  the  motor,  the  thrust  of  the 
rods  61  on  the  plate  59  exceeds  the  initial  ener- 
gisation of  the  springs  60.  and  said  plate  59  is 
slightly  shifted  on  the  skirt  of  plate  58  thereby, 
more  compressing  said  springs  60.  Soon  after, 
the  weights  impinge  against  the  edge  69  of  the 
cage  68  and,  henceforth,  the  pressure  on  the  plates 
46  and  47  remains  constant  and  determined  by 
the  rate  of  compression  of  the  springs  60.  what- 
ever may  be  the  increase  of  speed  of  the  motor. 


If  the  resistant  torque  is  abnormally  high  and  ex- 
ceeds the  friction  torque  of  said  plates  imder 
said  constant  thrust,  slipping  occurs  between 
said  plates  relatively  to  each  other  and  the  risk 

o  of  the  gear  wheels  being  broken  is  thus  avoided. 
When  the  motor  stops,  the  weights  are  moved  bad: 
inwardly  and  the  springs  60.  70  and  72  bring  the 
parts  back  to  their  rest  position.  The  prevision  of 
the  abutment  7 1  enables  to  limit  the  total  stroke 

10  necessary  to  uncoupling  to  an  amount  much 
lower  than  that  needed  for  the  complete  de- 
energisation  of  the  springs  60.  and  nevertheless  to 
prevent  said  springs,  which  remain  energised  at 
rest,  from  exerting  then  a  thrust  on  the  plates  46, 

15  47.  this  being  obtained  as  soon  as  the  plate  59  at- 
tains said  abutment  71.  The  wheel  45  is  thus 
entirely  released,  which  permits  the  joint  to  work 
freely  vmder  the  action  of  an  external  force  tend- 
ing to  cause  a  relative  rotation  between  the  two 

20  parts  of  the  joint,  such  as.  for  example,  the  weight 
of  a  landing  gear  during  the  lowering  thereof. 
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This  invention  relates  to  a  removable  driving 
equipment  capable  of  being  applied  to  bicycles  and 
other  cycles  so  as  to  convert  the  same  into  light 
motor  cycles.  By  the  expression  "driving  equip- 
ment" is  usually  meant  an  assemly  comprising  an 
engine  and  a  few  accessories  such  as  carburetter, 
ignition  device,  gear  case  and  the  like. 

One  object  of  the  invention  is  to  provide  an 
cqui  nent  adapted  to  be  instantly  mounted  on  a 
b"'  e  of  the  usual  type  and  also  quickly  removed 
1  tit.  "rom,  in  such  a  manner  that  the  cyclist  may, 
at  V  .1,  either  make  use  of  it  or  leave  it  for  using 
its  bicycle  in  the  usual  manner. 

Another  object  is  to  provide  an  equipment  of 
reduced  weight  and  bulk  which  will  not  strain  the 
franie. 

A  further  object  is  to  provide  an  engined  cycle 
of     luced  weight  and  having  a  good  eflSciency 
when  driven  by  the  engine  or  through  the 
pedals. 

fe  I  other  objects  of  the  invention  will  appear 
from  the  following  description  of  a  preferred  em- 
bodiment thereof. 

In  the  annexed  drawings: 

Fig.  1  is  a  general  side  view  of  an  embodi- 
ment of  an  equipment  according  to  the  invention. 

Fig.  2  is  a  corresponding  plan  view,  the  petrol 
1  ank  being  omitted  and  the  cylinder  being  shown 
in  section. 

Fig.  3  is  a  fragmentary  side  view  of  the  rear 
wheel  of  the  bicycle,  showing  the  driving  rim  and 
the  pinion  straddling  over  said  rim,  said  pinion 
being  shown  in  section. 

Fig.  4  is  a  longitudinal  sectional  view  of  said 
pinion  and  rim. 

Fig.  5  is  a  sectional  detail  of  the  rim  in  a  plane 
at  right  angle  to  one  of  the  spokes  of  the  wheel, 
so  as  to  show  the  securing  means. 

Fig.  6  is  an  end  view  of  the  flange  nut  on  which 
the  equipment  is  to  be  secured. 

Fig.  7  is  a  part  sectional  side  view  of  said 
flange  nut. 

Fig.  8  is  a  side  view  of  the  external  nut  adapted 
to  be  screwed  on  said  flange  nut. 

Figs.  9  and  10  are  respectively  side  and  end 
views  of  the  reaction  clip  secured  to  the  hori- 
zontal fork. 

Fig.  11  shows  a  modified  embodiment. 

The  assembly  shown  in  Fig.  1  comprises  an  en- 
gine proper  !,  cf  the  two-cycle  type  in  the  illus- 
trated instance,  the  crank  case  of  which  is  fast 
with  another  case  2  containing  three  gears  3,  4 
and  5,  the  first  of  Vv^hich  is  mounted  on  the  shaft 
of  the  engine  I ,  the  second  of  which  is  mounted 
on  a  shaft  B  which  protrudes  rearwards  of  Fig.  1, 
as  will  be  apparent  from  the  plan  view  of  Fig.  2, 
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and  the  third  of  which  is  mounted  on  the  shaft 
of  an  ignition  device  7  (Fig.  2),  secured  to  a  base 
fast  with  the  case  2.  The  assembly  comprises 
further  a  petrol  tank  8  with  its  plug  59,  the  whole 
being  carried  by  a  supporting  arm  9  secured  to 
the  case  t  by  means  of  suitable  bolts,  not  shown. 
The  tank  8  carries  a  carburetter  10,  which  com- 
municates with  the  engine  I  through  an  intake 
tube  1 1 .  Lastly,  the  engine  I  carries  an  exhaust 
pot  12  fast  with  the  whole  of  the  described  as- 
sembly. 

The  whole  assembly  is  secured  by  means  of  two 
bolts  13  (Fig.  2)  to  a  square  angle-like  fastening 
lug  14  to  be  attached  to  the  spindle  of  the  rear 
wheel.  In  view  of  this  attachment,  instead  of 
the  usual  nut  securing  the  spindle  to  the  frame, 
there  is  provided  a  special  nut  15  (Figs.  6  and  7) 
which  is  in  the  shape  of  a  sleeve  provided  with  an 
external  screw  thread  and  with  an  end  flange  or 
collar  16.  This  nut  15,  which  may  remain  per- 
manently on  the  bicycle,  since  the  normal  use  of 
the  latter  is  not  hindered  thereby,  receives  the  lug 
14,  which  is  clamped  against  the  flange  16  by 
means  of  a  supplemental^  nut  17  (Fig.  8) . 

As  will  be  apparent  from  Fig.  2,  the  lug  14  is 
provided  with  elongated  slots  18  through  which 
the  bolts  13  are  adapted  to  pass,  so  as  to  permit  of 
adjusting  the  assembly  with  respect  to  the  middle 
plane  of  the  bicycle. 

The  part  of  the  shaft  6  which  protrudes  from 
the  case  2  is  provided  with  splines  and  is  adapt- 
ed to  receive  a  pinion,  which  has  been  omitted  in 
Fig.  2  but  details  of  which  are  shown  in  Figs.  3 
and  4.  Said  pinion  consists  of  two  cheeks  19,  fast 
with  a  common  splined  hub  20,  said  cheeks  car- 
rying fixed  pins  21  supporting  rollers  22  which 
are  loose  thereon,  the  whole  forming  thus  a.  lan- 
tern pinion  with  rotatable  pins.  The  pinion  1 9 — 
20 — 21 — 22  gears  with  an  inner  set  of  teeth  pro- 
vided on  a  rim  23  attached  to  the  rear  wheel,  the 
cheeks  19  straddling  over  the  said  set  of  teeth 
(Fig.  4)  for  maintaining  axially  the  pinion  on  its 
shaft  6. 

The  rim  23  is  attached  to  the  rear  wheel  through 
the  medium  of  the  spokes  thereof,  each  spoke  24 
(Fig.  5)  being  clamped  underneath  a  small  clamp 
25,  made  of  pressed  sheet  metal  and  tightened  by 
a  screw  26,  the  spoke  being  moreover  maintained 
between  the  stem  of  the  screw  26  and  a  turned 
down  flange  of  the  clamp  25. 

Between  the  gear  4  (Fig.  8)  and  its  shaft  6 
(Fig.  2)  is  preferably  provided  a  claw-clutch  of 
any  suitable  type,  such  as  a  sliding  dog  collar 
clutch  the  slide  collar  of  which  may  be  operated 
from  the  outside  by  means  of  a  small  handle,  such 
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as  27  (Figs.  1  and  2).  This  device  permits  of  the 
bicycle  being  rolled  freely  when  it  is  provided 
with  the  driving  equipment  and  the  latter  is  not 
in  running  condition. 

The  lug  14  is  extended  forwardly  by  an  arm  28  .5 
terminating  in  a  fork  29.  The  latter  is  adapted 
to  engage  with  a  flange  stud  30  (Figs.  1,  9  and 
10)  which  is  one  of  the  bolts  used  for  perma- 
nently fastening  a  clip  31  to  the  horizontal  fork 
32  of  the  cycle.  The  engine  assembly  is  thus  re-  10 
tained  in  position  and  is  prevented  from  turning 
round  the  rear  spindle  even  in  case  the  nut  (7 
would  have  not  been  suflBciently  tightened. 

It  will  be  apparent  that  the  engine  can  be  re- 
moved when  desired  by  simply  taking  off  the  nut  IT) 
27,  without  it  being  necessary  to  tamper  neither 
with  the  pipings  nor  with  the  transmission,  since 
the  pinion  19 — 20 — 21 — 22  will  then  be  disen- 
gaged from  the  shaft  6  and  thereafter  removed 
from  the  rim  23  on  which  it  remains  resting.  20 

The  assembly  needs  only  two  transmissions  for 
its  control,  i.  e.  one  for  the  control  of  the  mixture 
(cable  51 )  and  another  for  controlling  the  release 
of  pressure.  The  latter  is  effected  by  a  small 
valve  closed  by  a  pincers  spring  60  (Fig.  1),  one  25 
limb  of  which  receives  the  pressure  of  the  sheath 
61,  whereas  the  other  supports  the  pull  of  the 
cable  62.  In  order  that  the  removing  may  still 
be  easily  effected,  these  controls  are  adapted  to 
be  easily  removed,  for  example  by  unhooking,  as  30 
is  usual  with  brakes.  The  flexible  transmission 
members  may  also  be  adapted  to  permit  of  being 
removed,  being  then  secured  by  means  of  spring 
clips.  If  desired,  the  control  handles  may  them- 
selves be  secured  in  the  same  removable  manner  35 
to  the  handle  bar,  though  they  may  well  be  left 
in  position  as  they  are  no  hindrance  when  the 
machine  is  used  as  a  bicycle  without  engine. 


It  will  thus  be  apparent  that  the  invention  per- 
mits to  convert  instantly  a  bicycle  into  a  light 
motor  cycle  by  screwing  a  single  nut,  viz  the  nut 
17,  the  driven  cycle  differing  from  an  ordinary 
cycle  only  by  the  provision  of  the  rim  23  (which 
m.ay  be  made  very  light  in  weight  by  using  light 
alloys)  and  of  the  sm.all  and  hardly  visible  clip  3 1 . 

Referring  to  Pig.  11,  the  arm  28  forming  an 
extension  of  the  engine  support  is  connected 
with  the  limb  32  of  the  horizontal  fork  of  the 
bicycle  rear  wheel  by  means  of  a  semi-elastic 
coupling.  For  this  purpose,  this  arm  28  termi- 
nates in  a  perforated  lug  sliding  along  a  curved 
rod  70  which  is  secured  to  the  clip  31  and  main- 
tained in  position  by  two  counteracting  springs 
72  and  73  coiled  around  said  rod  on  either  side 
of  the  arm  28. 

These  springs  serve  as  a  suspenaion  damper 
and  damp  the  vibrations  which  are  thus  pre- 
vented from  being  transmitted  to  the  frame. 

Further,  as  shown  in  the  same  figure,  the  petrol 
tank  8  is  located  at  a  higher  level  than  the  engine 
block  and  is  removably  hooked,  by  means  of  bolts, 
to  the  rear  luggage  carrying  bracket  of  the 
machine. 

Obviously,  the  foregoing  description  is  not  to  be 
construed  as  limiting  in  any  manner  the  ambit 
of  the  invention,  as  the  described  details  thereof 
may  be  replaced  by  any  equivalent  means  with- 
out departing  from  the  spirit  of  the  invention. 
While  all  the  arrangements  shown  and  described 
co-operate  to  carry  out  an  improved  driving  as- 
sembly alfording  the  above-mentioned  advan- 
tages, some  of  these  arrangements  might  be 
omitted  or  replaced  by  others  affording  the  same 
general  results. 
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The  present  invention  relates  to  a  new  rubber 
composition  and  method  of  manufacturing  the 
same,  and  embodies,  more  specifically,  a  new 
method  of  recovering  rubber  from  articles  which 
contain  rubber  but  which,  for  certain  reasons,  are 
no  longer  serviceable  for  the  uses  for  which  they 
were  originally  produced. 

The  recovery  of  rubber  from  used  articles  such, 
for  example,  as  old  automobile  tires  and  the 
like,  is  now  accomplished  generally  in  either  one 
of  two  ways.  On  the  one  hand,  the  recovery  is 
accomplished  mechanically  by  crushing  or  tear- 
ing the  old  article  into  small  particles  in  appa- 
ratus such  as  hammer  mills  and  the  like.  The 
cotton  fibers  are  separated  from  the  rubber  par- 
ticles pneumatically  and  the  resulting  product  is 
in  the  form  of  a  fine  powder  or  shoddy  and 
shredded  pieces.  If  the  recovery  is  effected  chem- 
ically, the  fine  particles  produced  as  above  men- 
tioned are  treated  with  a  compound  that  will 
dissolve  or  destroy  the  cotton  fibers. 

The  rubber  obtained  by  either  of  the  above 
existing  processes  is  agglomerated  imder  the  ac- 
tion of  heat,  with  perhaps  the  use  of  a  solvent 
to  produce  a  pasty  mass  which  is  then  used  in  a 
homogeneous  mixture  with  fresh  rubber.  This 
mixture  is  provided  with  the  necessary  ingre- 
dients to  accomplish  the  vulcanization  in  any 
known  fashion. 

It  appears  that  the  violent  working  and  heat- 
ing of  the  rubber,  or  perhaps  the  action  of  oxygen 
on  the  finely  divided  particles  imder  the  heated 
conditions  produced  by  grinding,  alter  the  rubber 
chemically  and/or  physically  and  thus  destroy 
its  resiliency  and  wear-resisting  qualities.  Simi- 
larly, the  action  of  the  solvent  on  the  vulcanized 
rubber  may  be  such  as  to  alter  the  rubber  chemi- 
cally and/ or  physically. 

The  product  resulting  from  the  processes  here- 
tofore used,  as  above  described,  therefore,  is  of 
inferior  quality.  Its  elasticity  is  considerably  be- 
low that  of  originally  produced  rubber  and  the 
resistance  of  such  product  to  wear  and  cuts  is 
materially  impaired. 

Inasmuch  as  the  reclaimed  vulcanized  rubber 
cannot  be  converted  to  an  unvulcanized  state  by 
any  known  treatment,  it  retains  its  Impaired 
physical  characteristics  even  when  mixed  with 
unvulcanized  rubber.  The  reclaimed  rubber  thus 
imparts  its  altered  and  imdesirable  qualities  to 
the  mixture  of  reclaimed  and  new  unvulcanized 
rubber.  Subsequent  vulcanization  of  the  new 
rubber  does  nothing  to  improve  the  characteris- 
tics of  the  reclaimed  rubber  and,  in  fact,  may 
further  reduce  its  resiliency  and  wear-resistance. 
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The  impairment  of  the  desirable  qualities  in  the 
final  produce  is  generally  proportional  to  the  con- 
tent of  recovered  rubber  of  such  product  and, 
as  a  result,  rubber  containing  recovered  rubber 
has  heretofore  been  used  only  where  first  class 
or  a  prime  quality  of  rubber  is  not  essential. 

An  object  of  the  present  invention,  therefore, 
is  to  provide  an  improved  method  for  recovering 
such  rubber  and  making  it  available  for  further 
use  without  impairment  to  the  qualities  thereof. 

A  further  object  of  the  invention  is  to  provide 
a  new  product  or  composition  of  matter  in  which 
recovered  rubber  is  utilized  without  impairing  the 
properties  of  the  composition  or  product. 

In  accordance  with  the  present  invention,  rub- 
ber is  recovered  from  used  products  in  such  fash- 
ion that  it  retains  all  of  the  desirable  qualities 
which  it  secured  upon  its  original  vulcanization, 
and  the  resulting  product  formed  of  such  recov- 
ered rubber  and  fresh  rubber  is  found  to  have 
all  of  the  desirable  properties  of  originally  vul- 
canized rubber. 

More  particularly,  the  recovery  of  the  rubber 
is  accomplished  by  cutting  the  rubber  from  the 
used  articles,  the  cutting  being  accomplished  in 
such  fashion  that  the  rubber  is  formed  into  small 
pieces  or  grains.  In  such  operation,  care  is  exer- 
cised not  to  crush  or  tear  the  rubber  inasmuch 
as  it  appears  that  such  operations  cause  the 
degradation  previously  referred  to. 

An  alternative  method  of  removing  the  rubber 
from  the  products  from  which  it  is  to  be  recov- 
ered is  by  chilling  the  rubber  sufficiently  to  make 
it  hard  and  brittle  and  then  subjecting  it  to  a 
crushing  operation  to  form  small  polyhedric 
grains  of  rubber. 

The  stresses  utilized  by  these  methods  of  sub- 
dividing the  rubber  into  polyhedric  particles  with- 
out degradation  are  referred  to  hereinafter  as 
"shearing"  in  order  to  distinguish  from  the  ham- 
mering, tearing  and  grinding  operations  upon 
flexible  rubber  which  occur  in  hammer  mills  and 
the  like,  heretofore  used  in  mechanically  reclaim- 
ing rubber,  and  which  subject  the  particles  to  the 
hereinabove  mentioned  stresses  that  result  in  the 
degradation  thereof. 

The  particles  or  grains  obtained  in  either  of 
the  two  ways  above  mentioned  are  then  incorpo- 
rated directly  into  a  fresh  rubber  mixture  which 
is  vulcanized  in  any  desired  fashion  to  produce  the 
desired  result.  In  producing  the  final  product,  it 
is  preferable  that  the  particles  of  recovered  rub- 
ber that  are  used  in  the  mixture  have  the  prop- 
erties that  are  to  be  obtained  in  the  final  product. 
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This  will  Insure  a  homogeneous  product  of  great- 
est serviceability. 

It  is  preferable  in  introducing  the  recovered 
rubber  into  the  mixture  of  fresh  rubber  that  the 
recovered  rubber  be  introduced  at  the  end  of  the 
mixing  or  milling  operation  and  in  such  fashion 
that  the  grains  of  recovered  rubber  are  not  sub- 
jected to  crushing  and  such  other  forces  as  may 
tend  to  impair  the  quality  of  the  rubber.  As 
above  stated,  the  method  of  vulcanizing  the  mix- 
ture of  fresh  rubber  and  recovered  rubber  may  be 
any  of  the  methods  now  commonly  in  use,  and, 
if  the  grains  of  recovered  rubber  are  formed  in 
the  manner  hereinabove  described,  they  will  be 
found  to  possess  all  of  the  desirable  properties  of 
the  rubber  in  its  originally  vulcanized  condition. 
The  fresh  rubber  and  recovered  rubber  may  be 
mixed  In  various  proportions  or,  if  desired,  the 
fresh  mixture  may  be  used  merely  as  an  agglom- 
erating agent  for  the  recovered  grains.  The  final 
product,  accordingly,  consists  of  a  mixture  con- 
taining grains  of  rubber  that  have  been  recovered 
in  the  manner  above  described  and  possess  the 
characteristic  features  of  the  vulcanized  rubber 
in  the  product  from  which  the  grains  were  recov- 
ered. These  grains  of  rubber  having  unimpaired 
qualities  are  formed,  with  the  fresh  rubber,  into 
a  homogeneous  mass  by  the  vulcanization  of  the 


fresh  rubber  in  the  mixture  and,  by  properly  se- 
lecting recovered  grains  having  de.sired  charac- 
teristics, these  characteristics  are  formed  in  the 
freshly  vulcanized  rubber  in  order  to  provide  a 

5  product  having  the  desired  homogeneity. 

The  size  of  the  particles  of  rubber  may  be  varied 
considerably,  but  it  is  preferable  to  shear  the  rub- 
ber into  relatively  small  pieces,  the  practical  low- 
er limit  being  determined  by  the  cost  of  shearing 

10  the  rubber.  On  the  other  hand,  the  upper  limit 
of  the  particles  is  restricted  for  the  reason  that 
excessively  large  particles  cannot  be  molded  uni- 
formly with  the  fresh  rubber  and  will  not  pene- 
trate properly  into  the  design,  for  example,  of  a 

15  tire  mold.  Therefore,  for  practical  purposes  the 
longest  dimensioris  of  the  rubber  particles  should 
be  between  about  0.02  and  0.4  of  an  inch. 

While  the  recovery  of  rubber  has  been  de- 
scribed, for  purposes  of  illustration,  as  being  ef- 

20  fected  from  used  automobile  tires,  it  will  be  ap- 
parent that  the  invention  is  applicable  to  the  re- 
covery of  rubber  from  any  source  and  to  its  mix- 
ture and  subsequent  treatment  in  such  fashion 
as  to  produce  a  final  product  having  desired 

or,  properties. 
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The  present  invention  has  for  object  an  electric 
compensator  for  plants  for  locating  sounds  In 
space  by  means  of  a  set  of  receivers  or  micro- 
phones distributed  all  round  the  compensator  and 
in  the  circuits  of  which  are  inserted  electric  ele- 
ments or  cells  of  variable  retardation,  composed 
of  a  self  shunted  by  a  capacity,  said  elements  be- 
ing so  chosen  that  to  any  direction  of  sound  can 
correspond  a  combination  of  said  elements  in- 
tended to  ensure  the  placing  in  phase  of  all  the 
electric  currents  issuing  from  the  receivers.  The 
compensator  is  actuated  in  order  to  obtain  a  max- 
imum amplitude  of  the  sound  corresponding  to 
the  placing  in  phase  of  the  microphone  currents 
and  the  combination  of  retarding  elements  thus 
obtained  then  gives  the  indication  of  the  direc- 
tion of  the  sound. 

Apparatus  of  this  type  are  known  in  which  the 
compensator  comprises  a  collector  formed  by  a 
flat  plate  capable  of  rotating  about  a  central 
spindle  at  right  angles  to  its  plane — which  is  at 
the  same  time  the  central  point  of  compensation 
for  all  the  receivers — and  on  one  face  of  which 
are  secured  rectilinear  electric  contact  blades,  of 
the  same  width,  parallel  to  each  other,  contigu- 
ous, but  electrically  insulated  from  each  other. 

Each  of  the  contact  blades  of  the  collector  is 
connected  to  one  of  the  retarding  cells  movmted 
in  parallel  between  two  wires  to  form  together  an 
artificial  line  of  uniform  retardation,  the  two 
wires  of  which  are  connected  to  the  input  of  an 
amplifier,  at  the  output  of  which  is  connected  the 
listening-in  apparatus,  for  instance  a  loud- 
speaker. 

The  wiper  brushes  are  distributed  on  the  flat 
surface  of  the  collector  so  as  to  form  a  geometri- 
cal figure  which  must  be  a  true  reduction  of  the 
real  geometrical  figure  formed  in  plan,  by  the  re- 
ceivers distributed  all  round  the  compensator. 

It  is  known  that  in  tills  arrangement,  the  set 
of  receivers  is  compensated  when  the  axis  of 
symmetry  of  the  collector, — which  is  at  right  an- 
gles to  the  direction  of  the  blades — forms  with 
the  axis  of  the  geometrical  figure  formed  by  the 
brushes,  an  angle  equal  to  that  made  by  the 
direction  in  which  the  sound  is  propagated  with 
the  axis  of  the  geometrical  figure  formed  by  the 
set  of  receivers. 

Compensators  having  a  flat  collector  have  the 
serious  inconvenience  that  it  is  mechanically  very 
difficult  to  simultaneously  or  separately  displace 
the  wiper  brushes  to  adapt  the  compensator  to 
the  variations  of  the  speed  of  the  sound  accord- 
ing to  the  medium  of  its  propagation,  on  the  one 
hand,  and  to  the  shape  of  the  geometrical  figure 
formed  by  the  receivers,  on  the  other  hand. 

As  regards  this  latter  point,  it  is  known  that, 
for  instance  on  a  ship,  the  installation  of  the 
microphones  can  be  but  rarely  rigorously  in  con- 
formity with  a  pre-established  plan;  for  obtain- 


ing perfect  similitude  between  the  geometrical 
figure  formed  by  the  receivers  and  that  formed 
by  the  wiper  brushes  of  the  compensator,  one  is 
therefore  led  to  fix  the  position  of  said  brushes 
5  according  to  the  assemblage  of  the  receivers. 
Moreover,  a  compensator  already  in  service  can 
only  be  replaced  by  another  compensator  at  the 
expense  of  costly  and  laborious  transformations. 
In  order  to  adapt  the  compensator  to  the  dif- 

10  ferent  speeds  of  sound,  the  geometrical  figure 
formed  by  the  wiper  brushes  must  be  homotheti- 
cally  enlarged  or  reduced  relatively  to  the  plan 
of  the  geometrical  figure  formed  by  all  the  re- 
ceivers, and  this  can  only  be  done  by  radially 

15  displacing  the  brushes  relatively  to  the  centre  of 
rotation  of  the  collector  which  is  at  the  same  time 
the  centre  of  compensation  for  all  the  receivers. 
Now,  for  effecting  the  rapid  adaptation  of  the 
compensator  to  the  medium  of  the  propagation  of 

20  the  sound,  it  is  necessary  that  the  radial  displace- 
ment of  all  the  brushes  should  take  place  simul- 
taneously by  means  of  a  single  operating  knob, 
which  leads  to  an  extremely  complicated,  costly 
and  very  delicate  mechanical  device. 

25  The  object  of  the  present  invention  is  to  rem- 
edy this  inconvenience;  the  problem  consists  In 
distributing  the  blades  of  the  collector  on  the 
periphery  of  a  cylinder  in  such  a  maimer  that  the 
adaptation  of  the  compensator  to  the  medium 

30  of  propagation  of  the  sound  can  be  obtained  by  a 
simultaneous  axial  displacement  of  the  brushes, 
and  said  axial  displacement  can  be  obtained  by 
means  of  an  extremely  simple  and  cheap  mechan- 
ical device;  the  measurement  of  the  azimuth  of 

35  the  soimd  is  then  effected  by  a  circular  movement 
of  the  brushes  in  a  plane  at  right  angles  to  the 
axis  of  the  cylinder. 

Starting  from  a  flat  collector  having  rectilinear 
contact  blades  of  the  same  width,  parallel  to 

40  each  other,  contiguous,  but  electrically  insulated 
from  each  other,  the  rylindrical  collector  accord- 
ing to  the  invention  ran  be  obtained  by  dividing 
the  flat  collector  into  a  certain  number  of  an- 
nular olem.onts  by  equidistant  circles  concentric 

45  with  the  centre  of  rotation  of  said  fiat  collector 
and  by  enlarging  said  annular  elements  with  the 
fractions  of  blades  they  carry,  proportionally  up 
to  the  diameter  of  the  outer  circle,  or  by  re- 
ducing said  annular  elements  and  their  fractions 

50  of  blades  dov;n  to  the  diameter  of  the  inner  circle, 
the  cylindrical  shape  of  the  collector  then  result- 
ing from  an  equidistant  superposition  of  the  en- 
larged or  reduced  elementary  circles. 
The  accompanying  drawing  shows  a  form  of 

.').",  construction  of  a  collector  according  to  the  in- 
vention. 

Pig.  1  illustrates  a  fiat  collector  divided  into 
elementary  circles. 
Fig.  2  illustrates  the  origin  of  a  cylindrical 
;;m  collector  according  to  the  invention  by  the  super- 
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position  of  enlarged  or  reduced  annuiar  elements. 

Fig.  3  is  a  s'de  elevation  cf  a  collector  con- 
structed according  to  the  data  of  the  invention. 

Fig.  4  is  a  view  similar  to  that  of  Fig.  3.  but 
offset  to  tlie  extent  of  90°  relatively  to  the  latter. 

Fig.  5  is  a  cross  section  made  according  to 
line  V— V  of  Fig.  3. 

Fig.  6  shows  in  vertical  section  a  diagrammatic 
view  of  a  unit  constituted  by  a  compensator  pro- 
vided with  the  new  collector. 

Figs.  7  and  8  .show  in  front  view  and  side  view 
a  modification  of  the  support  for  the  brushes. 

Pigs.  9  and  10  show  a  preferred  embodiment 
of  the  object  of  the  invention. 

As  shown  in  Fig.  1,  the  flat  collector  which 
serves  as  base  for  the  constraction  of  the  cylin- 
drical collector  according  to  the  invention,  com- 
prises a  certain  number  of  rectilinear  contact 
blades  I.  of  the  sam.e  wid^h,  parallel  to  each 
other,  contiguous,  but  insulated  from  each  other.  •_ 
Each  of  the  blades  is  electrically  connected  to  a 
retarding  cell,  composed  of  a  self  S  and  of  a 
capacity  C  and  all  the  cells  are  inserted  in  par- 
allel in  an  artificial  line  of  uniform  retardation, 
constituted  by  two  wires  b  and  c  respectively  05 
connected  to  the  input  terminals  di,  of  an  am- 
plifier A,  the  output  terminals  ei  and  62  of  which 
are  connected  to  the  terminals  of  a  loud-speaker 
HP. 

On  the  contact  blades  I  rub  a  number  of  con-  30 
tact  brushes  /  diagram.matically  illustrated  in  the 
figure.  The  arrangement  of  aU  the  brushes  forms 
a  geometrical  figure  indicated  in  dotted  lines  and 
which  m.ust  be  the  true  reduction  of  the  plan 
of  the  geometrical  figure  foiTned  by  all  the  micro-  35 
phone  receivers  not  shown.  Each  receiver  is  con- 
nected by  a  conducting  wire  to  one  of  said  con- 
tact brushes  /. 

The  plate  carrying  the  contact  blades  I  is 
rotatively  mounted  about  a  centre  O'  which  must  40 
exactly  coincide  with  the  centre  O  of  the  com- 
pensation  for   all    the   microphone  receivers. 
X — X  designates  the  axis  of  s5Tnmetry  of  the 
collector,  at  right  angles  to  the  direction  of  the 
contact  blades  I.   Y — is  the  axis  of  the  figure  45 
formed  by  all  the  wiper  brushes  /  and  which  must 
be  set  exactly  as  the  axis  of  the  plan  of  the  figure 
formed  by  all  the  microplione  receivers.   It  will 
be  seen  that  the  set  of  receivers  will  be  com- 
pensated when  the  angle  formed  by  X — X  and  50 
Y — Y  is  equal  to  the  angle  formed  by  X — X  with 
the  axis  of  the  figure  formed  by  all  the  receivers. 

For  converting  the  flat  collector  according  to 
Fig.  1,  on  which  the  wiper  brushes  /  must  be 
radially  displaced  to  adapt  the  compensator  to  55 
the  speed  of  propagation  cf  the  sound,  into  a 
cylindrical  collector  on  which  the  same  adapta- 
tion is  effected  by  an  axial  displacement  of  the 
wiper  brushes,  said  fiat  collector  is  divided  into 
annular  zones  by  equidistant  circles  gi.  92.  gz,  go 
qa  .  .  .  etc.  up  to  the  circle  of  maximum  com- 
pensation G.  Each  of  the  circles  gi,  92,  g^. 
gt  .  .  .  etc.  is  then  enlarged  up  to  the  diameter 
of  the  circle  G,  that  is  to  say  that  the  points  of 
intersection  of  said  circles  with  the  edges  of  the  65 
contact  blades  I  are  radially  transferred  on  to 
the  circle  G,  which  is  assum.ed  to  correspond  to 
the  diameter  of  the  cj'lindrical  collector  it  is  de- 
sired to  obtain  (Fig.  2). 

Taking  for  instance  the  inner  circle  gi,  the  70 
points  of  intersection  h\.  hi,  h3.  Ha,  hs  and  he  are 
radially  transferred  on  to  the  circle  G,  on  which 
are  then  obtained  the  points  ii,  n,  b.  u.  h  and  in, 
the  enlarged  distribution  of  which  is  exactly  the 
same.  75 


The  same  m.ethod  of  procedure  is  adopted  for 
all  the  circles  52.  g3,  ?4,  up  to  the  circle  of  maxi- 
mum compensation  G,  and  the  points  thus  found 
on  the  circle  G  for  each  of  the  circles  gi,  gz,  gi  are 
5  respectively  projected  on  equidistant  superposed 
planes  h,  h,  b,  U.  parallel  to  the  axis  of  sjTn- 
metry  X — X  of  the  flat  collector. 

The  lateral  elevation  of  the  cylindrical  col- 
lector shown  in  Fig.  2  results  therefrom,  whereas 
10  the  points  found  on  the  circle  of  maximum  com- 
pen-sation  G  correspond  to  the  exact  position  of 
each  of  said  points  on  the  periphery  of  the 
cylindrical  collector. 
Fig.  3  shows  in  side  elevation  the  unit  consU- 
15  tuted  by  a  cylindrical  collector  thus  obtained, 
seen  in  the  direction  of  the  arrow  Fi  of  Pig.  1, 
whereas  Fig.  4  is  a  similar  elevation,  but  seen  in 
the  direction  of  the  arrow  F2  of  Fig.  1. 

Fig.  5  shows  in  cross  section  the  setting  of  the 
axis  of  symmetry  X — X  of  the  collector. 

The  mathematical  translation  of  the  two  con- 
ditions to  be  satisfied  by  the  collector  according 
to  the  invention: 

Measurement  of  the  azimuth  of  the  sound  by  a 
circular  movement  of  the  wiper  brushes  in  a 
plane  at  right  angles  to  the  axis  of  the  cylin- 
drical collector. 
Modification  by  axial  displacement,  of  the  ratio 
of  similitude  between  the  figure  formed  in  plan 
by  all  the  microphone  receivers  and  that  of  the 
wii>er  brushes  in  view  of  adapting  the  com- 
pensator to  a  variation  of  the  speed  of  the 
sound, 

will  also  be  advantageously  efifected  by  taking  as 
a  basis  the  consideration  that  the  cylindrical  col- 
lector according  to  the  invention  is  obtained  by 
a  particular  transformation  of  a  flat  collector 
having  rectilinear  and  parallel  blades. 

In  this  case,  a  basis  can  be  taken  on  the  fact 
that,  for  satisfying  the  first  condition,  it  is  neces- 
sary that,  in  a  plane  at  right  angles  to  the  axis 
of  the  cylindrical  collector,  the  distribution  of 
the  contact  blades  should  be  such  that  the  in- 
terval ec  between  the  axes  of  two  adjacent  blades 
projected  on  the  axis  X — X  is  constant  (Fig.  5). 

The  end  blades  Zx  of  the  cross  section  c — c 
(Fig.  3)  define  on  the  artificial  line  of  retarda- 
tion two  positions  separated  by  a  number  of  cells 
SC  equal  to 

D 

ec 

and  consequently  to  a  retardation 
D 

—  -r 
ec 

r  designating  the  retardation  per  cell.  The  cross 
section  c — c  (Pig.  3)  is  therefore  suitable  for  the 
brush  of  a  microphone  located  at  Rc  from  the 
centre  of  compensation,  if : 

2Rc^D 
a  e/'" 

in  Other  words,  if 

_aDr 
^'  2Rc 

Likewise,  the  cross  section  d — d  is  suitable  for 
the  brush  of  a  microphone  located  at  a  distance 
Rd  from  the  centre,  if 

^aPr 

and  as  a,  D  and  r  are  constants,  it  will  be  seen 
that,  generally  speaking,  R  is  reversely  propor- 
tional to  e. 
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If  now  the  speed  of  the  sound  varies  and  be- 
comes equal  to  a' ,  the  brushes  must  be  moved 
according  ti  a  generatrix  of  the  collector  to  bring 
them  on  new  cross  sections  c' — c'  and  d' — d'  in 
which  the  intervals 


e  c  = 


a'Dr 


and 


,     a'Dr  a' 


Now,  the  law  which  determines  the  value  of 
the  interval  e  on  a  cross  section  in  fimction  of 
its  distance  y  from  the  apex  of  the  collector  is 
exponential,  that  is  to  say  that: 

k  and  v  being  constants. 

It  results  therefrom  that  if  the  intervals  e  are 
considered  on  the  four  cross  sections  c — c,  d — d, 
c' — c',  d' — d',  the  following  equations  are  ob- 
tained : 

(1)  ec—kv«c 

(2)  ed=kvyd 

(3)  e'c=kvy'c 

(4)  e'd=kvy'd 

By  dividing  side  for  side  the  equation  (3)  by 
the  equation  (1),  and  equation  (4)  by  equation 
(2) ,  one  obtains: 

e' 


-=v{y'c-yc) 


and 


Now,  it  is  necessary  that 


therefore  that 


fie  ffl 


a 

consequently: 

y'c  ~yc  =  y'fl  -yd  =  log 

This  proves  that  it  suflBces  to  move  all  the 
brushes  along  their  generatrix  to  the  same  ex- 
tent 

This  operation  is  very  easy  to  effect  mechanically, 
it  suffices  that  all  the  brushes  should  be  mounted 
on  a  common  support  which  can  slide  along  the 
axis  of  the  collector. 

This  arrangement  has  been  obtained  in  the 
embodiment  of  the  compensator  according  to  the 
invention  diagrammatically  illustrated  in  Fig.  6. 

However,  in  this  arrangement,  the  block  of 
wiper  brushes  9  receives  the  setting  movement 
as  a  bearing  whereas  the  collector  4  receives  the 
longitudinal  movement  of  translation  allowing  to 
adapt  it  to  the  speed  of  sound.  Between  two 
plates  I  is  mounted  a  shaft  2  which  is  fixed  and 
on  which  is  mounted  by  means  of  the  bracing  3 
the  collector  4  according  to  the  invention.  The 
block  3  can  slide  along  the  shaft  2  in  the  guide 
5,  owing  to  the  nut  6  and  the  screw  7  controlled 
by  a  fly-wheel  8.  The  brushe.s  are  mounted,  for 
instance  in  the  manner  described,  on  the  block 
9  the  rotation  of  which  is  controlled  by  the  oper- 
ating fly-wheel  10.  A  ring  collector  II  allows  of 
supplying  current  to  the  brushes. 

Without  departing  from  the  principle  of  the 
invention,  devices  might  also  be  imagined  in 
which  the  block  of  brushes  or  the  collector  re- 
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ceives  the  two  movements  of  translation  and  of 
setting,  the  other  member  being  then  completely 
stationary. 

Pigs.  7  and  8  show  a  particular  assemblage  of 
the  wiper  brushes.  Said  brushes  35  of  square 
cross  section,  are  made  of  carbon  of  high  copper 
content.  They  slide  in  a  tubular  metallic  guide 
36  covered  with  an  insulating  tube  37  and  closed 
at  one  end  by  a  beaded  cover  38. 

The  brush  35  is  connected  by  a  flexible  wire 
to  a  terminal  39  and  it  is  pressed  against  the  sur- 
face of  the  collector  45  by  a  coil  spring  40.  The 
guiding  tube  36  and  its  insulating  sheath  37  are 
clamped  in  a  slotted  metallic  block  41. 

Said  block  is  slidable  in  a  groove  33  formed  in 
a  supporting  upright  33a  and  in  which  it  can  be 
secured  in  a  given  position  by  a  foundation  plate 
43  and  two  .screws  44.  The  sliding  movement  of 
block  41  causes  the  brush  35  to  slide  axially  on 
the  collector  33a.  Its  position  in  the  groove  33 
depends  on  the  horizontal  distance  between  the 
corresponding  microphone  receiver  and  the  centre 
of  compensation  O  of  all  the  receivers.  The  run- 
ner indicating  the  position  is  formed  by  the  upper 
edge  of  the  block  4 1 .  The  graduation  carried  by 
the  supporting  upright  33a  indicates  the  distance. 

Pigs.  9  and  10  show  a  preferred  embodiment  of 
the  compensator  forming  the  subject-matter  of 
the  invention. 

Two  rectangular  plates  56  and  57  Csee  Pig.  9) 
braced  by  four  columns  58  form  a  rigid  cage  in 
the  form  of  a  parallelepipedon. 

Between  the  plates  56  and  57  freely  rotates  a 
central  shaft  59  which  carries  all  the  rotating 
members  of  the  compensator.  The  shaft  rests 
on  an  abutment,  not  shown,  located  in  the  recess 
of  the  lower  plate  57. 

On  shaft  59  are  mounted,  starting  from  the  top, 
the  following  members  (see  Pig.  10)  which  rotate 
therewith: 

(a)  The  output  line  collector  having  three  rings 
GO  which  is  keyed  on  the  shaft  and  held  in  posi- 
tion by  the  screw  6 1 . 

(b)  A  circular  plate  62  secured  on  the  square 
shoulder  of  the  shaft. 

<c)  A  cylindrical  sleeve  63  keyed  on  the  shaft 
and.  which  supports  the  following  members: 

1° — A  circular  plate  64  similar  to  plate  62  and 
secured  by  the  screws  65. 

2° — A  toothed  ring  66.  Said  ring  serves  for 
driving  the  shaft  and  also  as  a  support  for  the 
relay  terminals  12  betv/een  the  blades  of  the  col- 
lector and  the  artificial  line. 

3° — A  compensating  collector  13  which  is  keved 
on  the  sleeve  63  and  held  in  position  by  a  ring 
screw  threaded  at  the  lower  part. 

The  two  circular  plates  62  and  64  are  braced 
by  four  right-angle  members  15.  It  is  between 
these  two  plates  that  the  boxes  16  are  mounted 
containing  the  elements  of  the  artificial  line.  Fig. 
10  clearly  shows  the  securing  of  said  boxes  on 
the  right-angle  members  15  by  means  of  yokes  17 
and  screws  18,  the  boxes  carry  a  stud  which  en- 
gages in  the  holes  provided  for  that  purpose  on 
the  square  part  of  the  shaft.  The  boxes  are  dis- 
tributed in  four  piles. 

Each  box  is  constituted  by  two  symmetrical 
half-boxes  assembled  by  three  .screws.  The  four 
terminals  are  grouped  on  a  small  plate  fitted  be- 
tween the  two  half-boxes. 

On  the  upper  circular  plate  62  is  secured  a 
cylindrical  compass-card  19  in  four  equal  sec- 
tors centered  by  a  tongue  engaging  in  a  groove 
of  the  plate  and  secured  by  screws  20.   The  sec- 
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tors  are  connected  together  at  their  lower  part 
by  small  screwed  reinforcing  plates  2 1 . 

The  compass-card  carries  two  graduations: 
one,  continuous,  from  0  to  360°,  and  the  other  in 
two  parts  from  0  to  180°  in  reverse  direction. 

The  bcariiig  of  the  receivers  is  read  on  one  or 
the  other  of  said  graduations  opposite  the  pointers 
of  the  frame  22  screwed  on  the  upper  plate  56  of 
the  cage. 

From  the  rings  of  the  output  line  collector  60 
lead  flexible  wires  which  pass  through  the  plate 
56  in  grooves  formed  in  the  shaft. 
The  members  connected  to  the  hull  are: 
The  brush-carrying  sleeve  23  and  its  acces- 
sories (see  Figs.  9  and  10) .  The  sleeve  23  is  cen- 
tered on  the  shaft  59;  it  supports  a  graduated  cir- 
cular ring  24  having  a  groove,  and  held  on  the 
arms  of  the  sleeve  by  the  screws  25.  The  fixed 
setting  of  the  sleeve  relatively  to  the  cage  is  en- 
sured by  the  finger  26  rigid  with  the  lower  plate 
51.  The  rectilinear  sliding  movement  of  the 
sleeve  is  obtained  by  the  screw  having  square 
threads  27  driven  by  the  grooved  plate  28  and 
the  train  of  ninions  2?  and  30. 


The  pinion  29  carries  a  graduated  drum  31 
which  allows  of  locating  the  vertical  position  of 
the  ring  24  which  is  read  opposite  the  index  32 
rigid  with  the  lower  plate  57.  The  graduation  is 
.-)  expressed  in  speed  of  sound. 

The  ring  24  is  concentric  with  the  compensating 
collector,  it  carries  grooved  uprights  33  which  are 
secured  by  their  base  by  means  of  screws  34. 

A  line  engraved  on  the  base  allows  of  locating 
10  the  position  of  the  upright  along  the  graduation 
in  degrees  of  the  ring  24.  Finally,  the  section  of 
the  passage-way  of  the  screw  34  allows  of  locking 
the  upright  at  any  angle. 

The  angle  of  lead  of  an  upright  is  moreover 
]  -,  equal  to  the  angle  formed  by  the  corresponding 
radius  of  the  microphone  (that  is  to  say  tlie  line 
which  joins  the  projected  centre  of  the  dia- 
phragm of  said  microphone,  and  the  centre  of 
compensation  0  of  the  group)  with  the  front-rear 
■20  ar^cis  of  the  structure;  said  angle  is  counted  from 
the  front  and  in  the  usual  direction  of  the  bear- 
ings. 

RAYMOND  JOSEPH  JASSE. 
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My  invention  has  for  its  object  to  provide  an 
engined  compressor-generator  unit  of  small 
power  and  reduced  size  and  weight  so  that  it  may 
be  easily  carried  and  lodged,  more  particularly 
on  board  of  an  aerodyne,  said  unit-being  remark-  5 
able  in  that  in  view  of  this  object,  it  comprises 
the  combination  of  a  high  speed  internal  combus- 
tion engine  driving,  on  the  one  hand,  an  electric 
generator,  either  directly  or  through  the  medium 
of  a  multiplying  gear,  and,  on  the  other  hand,  a  10 
compressor  running  at  a  less  high  speed,  through 
the  medium  of  a  reducing  gear. 

Another  object  of  my  invention  is  to  provide  a 
very  fiat  unit  that  may  be  easily  lodged  in  an 
airplane  along  the  side  of  a  wall,  as  for  example  1-j 
that  of  the  fuselage. 

A  further  object  is  to  provide  for  an  efficient 
cooling  of  the  engine,  compressor  and  other  hot 
points  of  the  unit  such  as,  for  example,  spark 
plug,  spent  gas  outlet  of  engine,  air  delivery  of  20 
compressor. 

A  still  further  object  is  to  provide  an  engined 
compressor-generator  unit  intended  to  be  used  on 
miilti-engined  aircrafts  to  supply  the  various 
needs  in  electric  current  and  compressed  air,  '-■'> 
thereby  relieving  the  propelling  engines  from  this 
duty. 

Other  objects  and  features  of  the  invention 
will  appear  from  the  following  description  of  a 
preferred  embodiment  of  the  invention  and  be  30 
more  fully  pointed  out  in  the  claims. 

In  the  annexed  drawings: 

Fig.  1  is  a  vertical  section  of  the  unit  on  the 
line  I — I  of  Fig.  3,  i.  e.  in  a  vertical  plane  con- 
taining both  the  crank  shaft  axes  of  the  engine  35 
and  the  compressor; 

Figs.  2  and  3  are  transversal  sections  on  the 
lines  II — II  and  III — III  of  Fig.  1,  respectively; 

Pig.  4  is  a  fragmentary  section  at  a  larger  scale 
of  an  engine  cylinder,  showing  a  detail.  40 

In  this  example,  the  unit  comprises  a  one- 
cylinder  engine  of  light  weight  adapted  to  run 
normally  at  a  high  speed,  say  of  the  order  of  4000 
revolutions  per  minute,  for  example,  the  cylinder 
I  of  which  is  carried  by  a  rather  deep  vertical  45 
case  2,  resting  in  turn  on  a  hollow  base  3;  at  a 
level  somewhat  higher  than  the  latter  the  case  2 
is  provided  with  an  overhanging  extension  2a 
which  carries  the  cylinders  4  of  the  compressor. — 
the  latter  being  here  shown  as  of  the  two-stage  jO 
type, — and  which  serves  as  a  crankcase  for  the 
crank  shaft  5  of  said  compressor.  The  crank 
shaft  5  is  located  in  a  common  vertical  plane  with 
the  crank  shaft  6  of  the  engine  and  is  parallel 
thereto;  toothed  wheels  7  and  8,  respectively  55 


keyed  on  the  ends  of  the  crank  shafts  6  and  5 
(the  latter  being  at  a  higher  level  than  the 
former) ,  mesh  together  and  form  a  reducer  be- 
tween the  engine  and  the  compressor.  Secured 
on  the  lov/er  portion  of  the  crank  case  2  under- 
neath the  overhanging  portion  2  a  is  the  firing 
magneto  9,  driven  by  a  toothed  wheel  10  meshing 
with  the  wheel  7  on  the  end  of  said  engine  crank- 
shaft 6.  The  other  end  of  the  latter  projects  out 
of  the  crank  case  2  into  a  chamber  1 1  defined  by 
said  case  and  a  housing  12  rising  from  the  base 
3,  said  chamber  containing  a  blower  or  fan  13 
keyed  on  said  projecting  end  of  the  crank-shaft 
6.  A  passage  14  opening  at  the  lower  part  of 
said  chamber  1 1  insures  the  communication  be- 
tween the  latter  and  the  inner  space  of  the  base 
3.  The  part  of  said  chamber  1 1  which  is  in  a 
vertical  plane  with  the  fan  13  serves  as  a  volute- 
like header  for  said  fan  and  merges  tangentially 
at  its  lower  portion  with  an  air  delivery  passage 
15,  in  which  is  inserted  a  cock  16  (Fig.  2),  said 
passage  leading  to  an  opening  17  in  a  wall  18 
which,  in  the  present  instance,  will  be  assumed 
to  be  the  wall  on  an  airplane  fuselage.  On  the 
same  side  as  this  delivery  passage  15  is  an  air 
intake  13  in  which  the  oil  cooler  20  is  located  and 
which  is  connected  with  an  opening  21  in  the 
same  wall  (8.  This  air  intake  19  is  formed  by  the 
wall  itself  of  the  base  3,  which  is  conveniently 
shaped  for  that  purpose  and  constitutes  at  the 
same  time  the  wall  of  the  lower  part  of  the  crank 
case  2.  On  the  end  of  the  engine  crank  shaft  6 
is  coupled,  in  this  instance  directly,  an  electric 
generator  23  fastened  onto  the  outside  of  the 
housing  12. 

On  the  other  hand,  the  cylinders  1  and  4  pro- 
vided externally  with  cooling  fins  are  covered  by 
elements  forming  a  continuous  cowling  25,  which 
is  preferably  situated  very  close  to  the  aforesaid 
fins  and  merges  with  the  wall  1 2  of  the  aforesaid 
chamber  1 1 ,  whose  inner  space  thus  communi- 
cates with  the  space  existing  between  the  crank- 
case,  the  cylinders  and  the  cowling  25.  The  latter 
is  provided  with  openings  forming  air  inlets  at 
the  point  26  most  removed  from  the  fan  13  as 
well  as  at  the  hottest  points  and  more  particularly 
at  point  27  round  the  spark  plug  28  (Fig.  4),  also 
at  point  29  in  order  to  cool  the  engine  valves  31, 
at  point  30  round  the  engine  outlet  pipe  and 
round  the  delivery  pipe,  not  shown,  of  the  com- 
pressor. 

It  is  obvious  that,  as  the  fan  13  rotates,  a 
double  induced  circulation  is  organized  as  shown 
by  the  arrows  (Figs.  1,  2  and  3),  air  flowing,  on 
the  one  hand,  through  the  air  intake  2 1 ,  the  open- 
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ing  19.  the  inner  space  of  the  base  3  and  the  pas- 
sage 14,  thus  cooling  the  oil  cooler  20,  and  on  the 
other  hand,  through  the  various  air  inlets  of  the 
cowling  25,  through  the  latter  and  round  the 
finned  cylinders  of  the  compressor  and  the  engine. 
While  this  air,  v/hich  is  delivered  by  the  fan  13 
through  the  passage  16,  Is  discharged  into  the 
open  air  through  the  opening  17,  in  the  example 


shown,  it  might  as  well  be  recovered  and  used,  for 
example,  for  reheating  the  surrounding  air  or 
otherwise. 

The  invention  is  in  nowise  to  be  construed  as 
5  limited  to  the  details  of  construction  as  shown 
and  described  as  these  are  only  given  as  an 
example. 

CHARLES  RAYMOND  WASEIGE. 
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The  present  invention  relates  to  methods  and 
apparatus  for  the  transmission  of  signals  to  a  dis- 
tance of  the  kind  including,  both  for  transmission 
and  for  reception  of  said  signals,  electronic  means 
to  which  energy  is  fed  from  suitable  feed  sources, 
for  instance  from  a  reciprocating  current  distri- 
bution system.  The  invention  is  more  especially, 
although  not  exclusively  concerned,  among  these 
methods  and  apparatus,  with  these  applied  to 
television  and  especially  television  systems  in- 
cluding mobile  transmitting  (and  even  receiving) 
stations. 

The  object  of  the  present  invention  is  to  provide 
a  method  and  apparatus  of  the  type  above  re- 
ferred to  which  ensures  a  more  accurate  reception 
than  it  was  possible  up  to  the  present  time,  this 
result  being  obtained,  in  particular,  owing  to  the 
elimination  of  the  defects  which  are  due,  in  the 
present  practice,  to  the  lack  of  synchronization 
between  the  feed  at  the  transmitting  station  and 
the  feed  at  the  receiving  stations. 

With  this  object  in  view,  an  essential  feature  of 
my  method  consists  in  independently  feeding  re- 
ciprocating current  to  one  of  the  stations  and 
especially  the  transmitting  station  and  synchro- 
nizing this  feed  to  a  standard  frequency  which 
may  be  supplied  for  instance  by  a  reciprocating 
current  distribution  system.  The  synchronizing 
may  be  effected  either  through  a  cable  or  through 
radio  electric  means,  this  last  method  ensuring 
a  great  freedom  of  the  independently  feed  station 
which  can  thus  be  a  mobile  station. 

According  to  an  essential  feature  of  my  inven- 
tion, my  apparatus  includes  an  independent 
soui-ce  of  reciprocating  current  at  one  of  the  sta- 
tions between  which  signals  are  to  be  transmitted 
and  more  especially  at  the  transmitting  station,  a 
central  source  of  standard  frequency  and  means 
for  synchronizing  this  independent  feed  source 
with  said  central  source. 

According  to  a  preferred  embodiment  and  es- 
pecially when  a  plurality  of  receiving  stations  are 
to  receive  signals  from  a  transmitting  station, 
the  central  source  of  standard  frequency  and  the 
receiving  stations  are  all  fed  vnth  reciprocating 
current  by  a  common  distribution  system. 

Other  features  of  the  present  invention  will  re- 
sult from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example  and  in  which : 

Fig.  1  is  a  diagrammatical  view  of  a  system 
according  to  the  present  invention  and  especially 
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intended  for  television,  such  a  system  including 
a  fixed  central  transmitter,  a  plurality  of  receiving 
stations  (one  of  which  is  shown  at  1 8  on  the  draw- 
ing) and  a  mobile  transmitting  station  the  sig- 
nals of  which  are  intended  to  be  received  by  the 
central  transmitter  so  as  to  be  retransmitted. 

Pig.  2  shows  a  portion  of  a  system  of  the  kind 
of  that  shown  by  Fig.  1,  this  portion  being  that 
relating  to  the  feed  of  the  transmitting  station, 
this  embodiment  corresponding  to  a  modification 
of  that  shown  by  Fig.  1. 

In  the  following  description,  it  will  be  supposed 
that  the  invention  is  applied  to  the  case  of  a  tele- 
vision system  including  a  mobile  transmitting  sta- 
tion that  is  to  say  a  transmitting  station  carried 
by  a  vehicle. 

First,  it  must  be  reminded  that  in  the  systems 
of  this  kind  such  as  they  have  been  made  up  to 
the  present  time,  the  mobile  transmitting  station 
is  fed  with  current  from  an  external  source,  gen- 
erally a  50  periods  reciprocating  current  distribu- 
tion system,  which  may  be  the  same  as  that  used 
for  the  feed  of  the  various  fixed  (or  mobile)  re- 
ceiving stations,  or  which  may  be  distinct. 

Such  systems  have  the  disadvantage  that  the 
field  of  possible  applications  is  considerably  re- 
duced. As  a  matter  of  fact,  it  may  be  necessary 
to  perform  television  transmission  at  places  where 
the  power  of  the  current  that  is  available  from  the 
distribution  system  is  insufficient,  or  again  at 
places  where  no  plug-switch  has  been  provided. 
On  the  other  hand,  television  transmission  can 
take  place  only  when  the  vehicle  is  stationary. 
It  is  impossible  when  the  vehicle  is  moving.  F\u"- 
thermore,  it  has  been  found  that  when  the  feed  is 
ensured  by  reciprocating  current  (or  by  direct 
current  obtained  by  rectification  of  reciprocating 
current)  both  at  the  transmitting  station  and  at 
the  receiving  stations,  it  is  necessary  to  ensure 
that  the  frequencies  of  the  feed  sources,  at  trans- 
mission and  at  reception,  be  perfectly  identical 
and  synchronized.  This  is  necessary  because  if 
there  is  a  phase  difference  between  the  tube  heat- 
ing current  at  the  transmission  station  and  the 
tube  heating  current  at  the  private  receiving  sta- 
tions, there  results,  on  the  screens  of  said  receiv- 
ing stations,  a  succession  of  moving  bands  alter- 
nately dark  and  clear  and  also  a  certain  "stir- 
ring" in  the  direction  of  the  lines,  this  result  be- 
ing due  to  the  combined  effect  of  the  lack  of  syn- 
chronism and  of  the  defects  of  the  filtering  means 
in  the  feed  circuits. 

The  object  of  the  present  invention  is  to  elim- 
inate these  drawbacks  and,  in  particular,  to  per- 
mit, with  a  transmitting  station  carried  by  a  ve- 
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hide,  of  performing  television  under  any  condi- 
tions whatever,  even  when  the  vehicle  is  moving, 
while  avoiding  at  the  reception  the  defects  due 
to  lacli  of  synchronism  between  the  feed  sources. 

For  this  purpose,  according  to  the  invention, 
I  proceed  in  such  rnarmer  that : 

(a)  The  mobile  station  (to  wit,  in  the  par- 
ticular case  that  is  being  considered,  the  trans- 
mitting station  although  the  invention  might  as 
well  apply  to  the  feed  of  mobile  receiving  sta- 
tions) Includes,  independent  reciprocating  cur- 
rent feed  means  of  any  suitable  type;  and 

(b)  this  reciprocating  current  (for  instance  of 
the  50  periods  type)  is  synchronized,  through 
any  suitable  means,  to  a  standard  frequency 
which  will  preferably  be  that  of  a  current  dis- 
tribution system. 

If  it  is  supposed,  as  it  will  be  the  case  in  the 
following  description,  that  the  receiving  stations 
are  fixed  stations  in  which  the  heating  is  itself 
ensured  through  said  distribution  systems,  a  per- 
fect synchronism  will  thus  be  always  obtained. 

Furthermore,  it  is  advantageous,  according  to 
another  feature  of  my  invention,  to  ensure  syn- 
chronism to  a  distance  through  radio-electric 
signals,  whereby  the  vehicle  which  carries  the 
transmitting  station,  with  its  independent  cur- 
rent feed,  can  freely  perform  any  desired  dis- 
placement. 

A  system  complying  with  the  conditions  above 
set  forth  can  be  made  in  many  different  ways,  for 
instance  as  follows : 

Concerning  first  the  mobile  transmitting  sta- 
tion carried  for  instance  by  a  trailer  2  attached 
to  a  vehicle  I,  its  general  arrangement  is  of  any 
suitable  type.  For  instance  it  includes  a  camera 
apparatus  3,  the  various  usual  television  devices 
(supposed  to  be  carried  by  the  vehicle  proper,  I) 
and  an  antenna  4. 

As  for  the  means  for  feeding  current  to  said 
transmitting  station,  they  are  advantageously 
carried  by  a  trailer  2.  They  include  a  suitable 
source  of  energy,  for  instance  an  internal  com- 
bustion engine  5  (or  any  motor  operated  by  a 
fluid)  or  an  electric  battery.  This  source  of 
energy  is  capable  of  driving  or  controlling  an 
apparatus  for  generating  reciprocating  current, 
which  apparatus  may  for  instance  be  either  of 
the  electro-dynamic  kind,  being  then  advantage- 
ously constituted  by  an  alternator  G  (Pig.  1)  or 
of  the  electro  static  or  other  kind  as  shown  by 
Fig.  2.  In  the  embodiment  of  Fig.  2,  said  appa- 
ratus is  constituted  by  a  group  of  gas  tubes  or 
thyratrons  7,  assembled  in  any  known  maimer 
for  transforming  a  direct  current  (fed  for  in- 
stance by  a  battery  or,  as  shown  by  the  drawing, 
by  a  generator  8  driven  by  the  internal  combus- 
tion engine  5)  into  a  reciprocating  current. 

Concerning  finally  the  means  for  synchronizing 
the  frequency  of  this  reciprocating  current  with 
that  of  the  distribution  system  that  is  chosen, 
said  means  are  made  in  such  manner  that, 
through  a  reciprocating  current  fed  to  a  distance, 
transmitted  through  radio-electric  means,  then 
received  by  a  suitable  receiving  device  9,  provided 
at  the  mobile  television  transmitting  station,  it 
is  possible  to  influence  one  of  the  factors  upon 
which  the  frequency  of  this  current  depends  in 
the  reciprocating  current  generating  system  of 
said  station. 

Thus  I  may  make  use  of  a  transmitter  10  of 
relatively  low  power,  located  at  any  suitable  place 
(for  instance  at  the  central  transmission  station 
above  mentioned).  This  transmitter  is  modu- 
lated by  means  of  the  frequency  of  the  current 


distribution  system,  which  gives  for  instance  a 
wave  modulated  to  50  periods.  Then  this  wave 
is  received  in  receiver  8,  which  is  fitted  with  de- 
modulating means  of  any  suitable  type.  At  the 
5  output  end  of  this  receiver,  I  thus  obtain  a  recip- 
rocating current  which  is  in  accurate  synchronism 
with  the  current  distribution  system.  I  may  then 
utilize  this  current  in  one  of  the  following  ways: 

(a)  This  current  is  caused  to  act  upon  a  device 
10  analogous  to  a  phase-meter  which  is  otherwise 

influenced  by  the  frequency  of  the  current  fed 
by  the  source  of  the  mobile  station,  for  instance 
alternator  6,  this  device  producing  a  voltage  or  a 
current  which  is  a  function  of  the  phase  differ- 
1.3  ence  and  through  which  it  is  possible  to  control 
all  the  elements  or  circuits  upon  which  the  fre- 
quency of  said  station  depends; 

(b)  the  current  from  device  8  may  also  be 
caused  to  act  directly  upon  the  source  of  recip- 

20  rocating  current  of  the  mobile  station  and  espe- 
cially when  the  latter  is  constituted  by  thsTa- 
trons.  It  is  known  that  the  discharge  of  such 
tubes  can  be  controlled  by  a  suitable  reciprocat- 
ing current,  and  at  the  frequency  of  said  current; 

23  (c)  other  possible  ways  of  utilizing  the  current 
from  device  8  are  included  in  my  invention. 

In  Fig.  1,  I  have  shov-^n,  by  v.  ay  of  example, 
a  phase-meter  I  (  receiving,  on  the  one  hand,  the 
sinusoidal  current  from  receiver  9  and,  on  the 

■jQ  other  hand,  a  current  from  alternator  6  which 
is  intended  to  feed  the  elements  of  the  transmit- 
ter 12  of  the  vehicle.  The  variable  current  re- 
sulting from  the  action  of  the  two  above  men- 
tioned currents  may  be  used  for  operating  any 

-J  mechanical,  electronic,  or  other  relay  capable  of 
modifying  the  speed  of  revolution  of  the  alter- 
nator. 

I  might,  for  instance,  act,  through  such  a  relay, 
either  upon  the  fuel  feed  means  of  engine  5,  or 

40  on  any  electrical  intermediate  device  influencing 
the  control  of  the  operation  of  the  alternator. 

It  has  been  supposed,  in  the  example  shown  by 
Figure  1,  that  the  internal  combustion  engine  5 
drives  alternator  6  through  the  intermediate  of  a 

^.  generator  13,  the  current  of  which  is  fed  to  an 
electrical  motor  14  coupled  with  the  alternator. 
The  current  fed  by  the  phase-meter  then  comes 
to  act,  either  through  rheostat  1 5  or  through  elec- 
tronic relays,  or  again  tlii'ough  other  means,  upon 
the  excitation  means  of  the  generator  or  motor. 
But  this  arrangement  is  given  merely  by  way  of 
example  and  has  no  limitative  character.  In 
particular,  I  might  utilise  the  means  described  in 
the  French  patent  No.  869,107  filed  by  Mr.  Yves 

^  Rocard,  on  September  13,  1940,  and  concerning 
the  control  and  the  adjustment  of  electrical  mo- 
tors, the  means  described  with  reference  to  Fig. 
2  of  said  French  patent  being  particularly  suit- 
able for  this  purpose. 
In  Fig.  2,  I  have  shown  an  arrangement  includ- 

^0  ing  thyrations  1.    The  latter  are  fed  with  the 
direct  current  supplied  by  generator  8  coupled 
with  motor  5.    On  the  other  hand,  they  are  con- 
trolled, in  the  known  manner,  by  the  sinusoidal 
.  current  supplied  from  receiver  9.    The  recipro- 
^  eating  voltage  at  the  output  of  the  thyratrons  is 
then  exactly  at  the  same  frequency  as  that  re- 
ceived in  said  receiver. 
Whatever  be  the  particular  embodiment  that  is 

_Q  chosen  within  the  scope  of  my  invention,  I  ob- 
tain a  system  the  working  of  which  is  such  that 
the  feed  of  the  mobile  transmitting  station  will 
be  always  synchronized  with  that  of  the  receiving 
stations  which  are  supposed  to  be  connected  to 

75  the  electric  distribution  system.   It  should  be  wrfl 
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understood  that  tliis  mobile  transmitting  station 
may  either  transmit  the  signals  directly  If  its 
power  is  sufficiently  great,  or  transmit  signals  in- 
tended to  be  received  by  a  powerful  central  trans- 
mitting station  which  retransmits  said  signals, 
such  a  central  transmitter  being  shown  at  17  in 
Pig.  1. 

The  synchronizing  transmitter  10  may  be  ad- 
joined to  tliis  central  station.  In  all  cases,  the 
construction  according  to  my  invention  permits 
of  fully  solving  the  problem  of  mobile  television 
stations.  It  ensures  a  perfect  synchronizing  be- 
tween the  feed  of  the  transmitter  and  that  of  the 
receivers,  while  leaving  the  vehicle  which  carries 
the  transmitter  entirely  free  to  move  during  the 
television  process.  However,  when  television  has 
been  performed  at  a  fixed  place,  it  is  of  course 


possible  to  obtain  the  desired  synchronization  by 
connecting  the  phase-meter  or  any  other  adjust- 
ment apparatus  with  the  local  electric  distribu- 
tion system  through  a  cable. 

5  Finally,  there  is  always  a  suitable  power  avail- 
able, to  wit  that  provided  for  the  source  of  en- 
ergy mounted  on  the  vehicle. 

In  a  general  manner,  while  I  have  in  the  above 
description  disclosed  what  I  deem  to  be  practi- 

10  cal  and  efficient  embodiments  of  the  present  in- 
vention, it  should  be  well  understood  that  I  do 
not  wish  to  be  limited  thereto  as  there  might  be 
changes  made  in  the  arrangement,  disposition  and 
form  of  the  parts  without  departing  from  the 

15  principle  of  the  present  invention. 

HENRI  DE  FRANCE. 
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The  present  invention  relates  to  a  new  general 
method  of  fermenting  starches,  sugars  and  vari- 
ous materials  inclusively  cellulose-like  substances 
hydrolised  or  not,  the  fermentation  being  prin- 
cipally but  not  exclusively  lacto-butyric,  by  means 
of  a  bacteria  symbiose  obtained  by  the  conjugated 
use  of  various  selected  species  added  to  the  bac- 
terias  of  the  earth  and  the  alimentary  canal  of 
certain  herbivorous  animals,  under  others  that 
of  the  Panda  iB.  pandae)  exotic  animals  which 
eat  bamboo-cane.  On  this  way  produces  higher 
than  that  given  by  other  processes  are  obtained 
and  are  conditioned  by  the  biological  characteris- 
tics and  by  the  composition  of  said  ferment  sub- 
stances especially  by  the  presence  of  celluloso- 
lytic  anaerobes  as  well  as  by  the  operative  man- 
ner which  sets  them  to  action. 

In  fact, 

(a)  One  incorporates  to  said  ferment  sub- 
stances, by  suitable  means  and  culture  manners, 
certain  selected  bacterias,  lactic,  pseudo-lactic, 
butyric,  cellulosolytic,  pectinolitic,  etc.,  taken 
from  habitats  which  are  their  propers,  nature, 
man,  animals.  There  is  given  a  place  to  the 
Pandae  Bacterias,  especially  insulated  and  to  the 
cellulosolytic  species  as  well  a5  to  certain  sarcines 
derived  from  plants  and  from  dead  wood.  The  so 
prepared  ferment  substances  allow  to  make  fer- 
menting besides  sugars  and  starches  other  sub- 
stances contained  in  various  primary  substances 
as  for  instance  the  brans  and  wastes  of  various 
corns  or  the  hydrolysates  of  cellulosic  substances 
containing,  besides  the  reducing  sugars,  gums, 
mucilages,  resins,  dextrines,  hemicelluloses,  not 
hydrolized  celluloses,  etc.,  as  well  as  certain  or- 
ganic salts  obtained  by  saturation  of  the  acids 
present  in  said  hydrolisates.  The  fermentations 
by  these  ferment  substances,  of  the  primary  sub- 
stances indicated  herebefore  are  characterized 
by  produces  higher  than  given  by  only  the  trans- 
formation of  starches  or  reducing  sugars. 

(b)  Further  the  composition  of  these  ferment 
substances  allows  to  direct  the  bacteria  activity 
towards  obtaining  various  products  and  also,  in 
the  course  of  the  same  fermentation,  to  stop  it 
at  the  desired  phase  or  to  continue  it  eventually 
in  a  later  phase.  As  an  example  one  indicates 
here  the  operating  manner  for  obtaining  first  the 
lactic  fermentation,  butyric  in  the  continuation, 
of  troubled  musts  of  the  hydrolysis  of  cellulose- 
like substances. 

After  sowing  the  musts  into  the  first  phase,  the 
lactic  properly  said,  the  pH  is  maintained  at 
about  5,5  by  successive  additions  of  calcium  car- 
bonate, the  temperature  resting  at  about  50°  C. 
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When  the  desired  final  product  is  lactic-acid  at 
this  phase  the  fermenting  is  stopped  and  the  solu- 
tion of  calcium  lactate  is  concentrated  and  let 
crystallize  and  separated  by  filtration,  airing  or 
by  any  other  known  means. 

When  the  desired  finished  products  are  the 
fatty  volatile  acids  one  proceeds  to  go  to  the  sec- 
ond phase  of  the  fermentation,  in  adding  the 
must  of  a  sufficient  quantity  of  celcium-carbonate 
for  maintaining  the  pH  during  all  the  duration 
of  the  fermentation  between  7  and  7,5,  the  tem- 
perature being  lowered  until  about  40°  C. 

This  manner  of  operating  consists  therefore  in 
making  vary  the  conditions  of  the  fermentation 
(concentration  of  the  primary  substance  pH,  co- 
operating temperatures,  manner  of  acclimature 
in  view  of  obtaining  various  products,  for  inst. 
be  it  lactic  acid  or  fatty  volatile  acids  in  "tam- 
pion" condition,  be  it  alcohols,  acetone  and  acids, 
in  acid  condition. 

Further  the  special  composition  of  the  ferment 
substances  allows  to  draw  a  maximum  profit  in 
various  products  starting  of  complex  primary 
substances. 

In  fact  this  fermentation  which  can  clear  in 
troubled  must  allows  to  render  more  economical 
and  easy  the  employing  of  certain  substances  like 
the  cellulosic  residues,  the  wastes  in  the  manu- 
facture of  meal,  rize,  oil,  etc. 

In  a  general  manner  these  ferment  substances 
allow  a  very  active  fermentation  of  the  primary 
substances  used.  Their  acclimation  to  those  sub- 
stances is  particularly  rapid.  In  comparison  with 
the  known  industrial  methods  of  butyric  fermen- 
tation the  new  symbiose  reduces  the  duration  of 
the  fermentation,  even  in  the  most  difficult  cases 
and  increases  for  about  20%  the  profits.  Ifsup- 
ports  more  easily  in  the  musts  the  presence  of 
antisepticas  which  is  difficult  to  integrally  elim- 
inate from  the  hydrolisates. 

When  in  the  preparation  of  the  ferment  sub- 
stances the  mingling  of  the  bacterias  from  the 
diverse  origins  is  once  realized  according  to  the 
process  the  stocks  are  constantly  maintained  in 
the  active  stage  by  frequently  repeating  setting 
of  reserves,  in  mixed  media,  of  nitrogenious  and 
cellulosic  sugars  according  to  a  manner  of  oper- 
ating which  puts  to  account  products  of  fermen- 
tation desired  to  be  obtained  and  primary  sub- 
stances desired  to  be  treated. 

For  indicating  but  not  for  limiting  purposes  an 
example  of  sowing  a  raw  hydrolysate  of  cellulose - 
like  substances  in  view  of  obtaining  fatty  acids 
is  given  hereafter. 

The  chosen  special  ferment  substance  which. 
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as  has  been  said,  contains,  besides  other  kinds, 
the  cellulosolytic  anaerobies  constantly  made  ac- 
tive again,  is  first  prepared  in  a  culture  container 
containing  one  litre  of  must  to  10%  of  deter- 
mined substances  capable  of  being  fermented  and 
the  necessary  quantities  of  nourishing  substances 
as  well  as  the  carbonate  of  calcium  are  added, 
this  latter  serving  for  neutralizing  arising  acids. 
The  fermentation  begins  after  a  few  hours.  This 
first  ferment  substance  will  only  serve  the  third 
day  for  sowing  about  IV2  litres  of  a  second  fer- 
ment substance  prepared  with  the  raw  hydro- 
lysate  of  cellulose-like  substances.  This  must 
from  wliich  the  insoluble  (lignin)  has  not  yet 
been  separated  contains  for  instance  70  gr.  per 
litre  of  sugar  reductives  (principally  glucose, 
manuose,  xylose)  other  not  reductive  substances 
adapted  to  be  fermented  (dextrines,  gums,  cel- 
luloses, hemicelluloses,  etc.)  and  quantities  cf 
diverse  acids  (acetic,  formic,  levulic,  ulmic,  etc.) 
and  even  traces  of  antiseptic  substances  as  for 
Instance  the  furfurol  which  is  very  dlflBcult  to  be 
fully  eliminated  from  the  cellulose-like  hydro- 
lysates. 

To  this  must,  on  its  side,  are  added  carbonate 
of  calcium  and,  according  to  the  case,  chemical 
adjuvants.  The  litre  of  the  first  ferment  sub- 
stance has  thus  served  for  sowing  iVz  litres  of 
musts  of  hydrolysis,  as  here-above,  for  provoking 
the  fermentation  of  the  sugars  and  of  other  sub- 
stances wliich  are  more  especially  transformed 
by  the  cellulosolytic  anerobies  present  in  the 
stocks.  As  has  been  said  these  stocks  are  in- 
dustrially prepared  and  made  active  by  heating 
and  frequently  repeated  setting  of  reserves,  in 
mixed  mediums  (cellolosic,  sugared,  nitrogenous) . 
At  the  expiration  of  four  days  of  fermentation 
these  2^2  litres  of  mixed  ferment  substances  can 
be  poured  into  7^2  litres  of  new  sauce  of  hy- 
drolj'sis  prepared  as  precedently.  One  has  there- 
fore in  the  whole  10  litres  of  must  constituted  by 
25%  of  acclimated  ferment  substance  and  75% 
of  raw  hydrolysate  designed  for  the  fermentation. 
These  proportions  are  valuable  for  all  industrial 
quantities. 

The  fermentation  of  the  totality  of  the  musts 
finishes  at  the  expiration  of  six  days. 

As  already  stated  the  lacto-butyric  fermenta- 
tion operates  without  taking  account  of  the  inter- 
mediate phases,  in  two  times  the  first  of  which 
gives  over  all  the  lactic  acid  according  to  the 
formula  C6Hi206=2C3H603  and  the  second  gives 
the  fatty  volatile  acids  according  to  the  formula 
hereafter  (expressed  in  butyric  acid) 


2C3H6O3  =:^C4H302  +2CO2-I-2K2. 

In  industrially  operating  as  has  been  said  as  an 
example,  upon  the  hydrolysis  sauce  of  the  cel- 
lulose-like substances  and  by  sowing  25%  of  fer- 
ment  substance,  the  total  duration  of  the  fer- 
mentation will  be  five  to  six  days,  instead  of 
eight  to  nine  days  with  the  ferments  of  the  earth. 
In  proceeding  as  said  hereabove,  that  is,  by  suc- 
cessive  sowing,  after  four  days  of  fermentation 
only,  that  is,  in  butyric  phase,  one  obtains  the 
25%  of  acclimated  ferment  substance  at  a  very 
advanced  degree  permits  a  rapid  fermentation 
cf  the  musts  which  is  finished  in  five  or  six  days. 

There  are  given,  by  way  of  example,  a  few 
profit  numbers  for  a  sauce  of  hydrolysis  for  oil- 
graves. 

Sowing  tcith  lG7c  of  ferment  substance  (butyric 
hacteries  cf  the  earth) 

20  Duration  cf  the  fermentation  15  days 

100  kgs  of  reductive  sugars  give  in 

butyric  acids  55  kgs  500 

With  a  profit  %  of  the  theory  of  113,5% 

Soimno  with  25%  of  ferment  substance  (biityric 
tacteries  of  the  earth) 

Duration  cf  the  fermentation  8  to  9  days 

100  kgs  of  reductive  sugars  give  in 

butyric  acid  57  kgs  100 

30  With  a  profit  %  of  the  theory  of  117% 

Sowing  with  25%  of  ferment  substance  (with  the 
new  acclimated  ferment  substance) 

Duration  of  the  fermentation  5  to  3  days 

100  kgs  of  reductive  sugars  give  in 

butyric  acid  G8  kgs  400 

With  a  profit  7c  of  the  theory  cf  140% 

The  theoretical  profit  in  C4H3O2  is  of  48,9% 
of  the  reductive  sugars.  In  the  cited  examples 
the  higher  profits  with  respect  to  the  reductive 
sugars  indicate  therefore  that  other  substances, 
contained  in  the  hydrolysate.  have  been  trans- 
formed by  the  bacteries  made  active  according 
. .  to  the  process.  It  results  therefrom  that  the  reai 
"  '  profits  largely  exceed  the  theroetical  profits 
which  were  to  ba  piedicted  in  the  case  where 
only  the  reductive  sugars  present  in  the  musts 
v.'ould  have  gane  thiough  the  fermentation. 

The  hydrogen  and  the  carbonic  acid  of  the 
fermentation  can  be  recuperated  and  utilized  for 
diverse  industrial  operations. 

PHILIPPE  NALDI. 
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The  present  invention  has  for  its  object  the 
manufacture  of  fatty  acids  and  their  derivates 
by  fermentation  of  clear  musts  or  troubles  aris- 
ing from  the  hydrolyse  of  cellulose-like  sub- 
stances obtained  with  the  appropriate  ferment 
substances,  in  accordance  with  the  French  Pat- 
ent Application  No.  12,722  filed  on  January  16, 
1941  and  by  the  methods  of  operating  disclosed 
hereafter. 

(1)  One  makes  ferment  the  troubled  musts 
(and  the  more,  the  clear  musts)  obtained  for 
instance  by  the  acid  hydrolysis  of  cellulose-like 
substances,  the  fermentation  of  the  troubled 
musts  allowing: 

(fl)  To  avoid  a  costlv  extraction  of  sugars. 

(h)  To  utilize  fermentable  substances  other 
than  the  sugars  which,  with  any  other  operating 
manner,  would  rest  in  the  insoluble  and  would 
therefore  not  be  utilized. 

One  makes  therefore  to  ferment,  by  the  action 
of  lactobutyric  celluloselytic  ferments  present  in 
said  ferment  substances,  the  sugars  and  all  other 
substances  other  than  the  sugars  contained  in 
the  raw  hydrolysate  and  fermentable  by  my 
methods. 

(2)  One  utilizes,  by  the  method,  the  activating 
properties  of  the  insoluble  (lignin)  present  in 
i.he  musts:  even  in  the  fermentation  in  clear 
must  and  addition  of  insoluble  (lignin)  plays 
an  important  part  in  the  fermentation  because 
this  insoluble  replaces  wholly  or  partly,  the  chem- 
ical remedies  already  carrently  employed  and 
allows  to  increase  the  profits  and  to  shorten  the 
duration  of  the  fermentations. 

In  fact: 

Certain  substances  contained  in  the  hydrol- 
ysate others  than  the  "oses"  properly  said  (gums, 
resins,  hemi-celluloses,  not  hydrolised  celluloses, 
nitrogenous  compounds,  humates,  formiates,  lig- 
nins.  etc.)  are  transformed  and  utilised  by  my 
ferment  substances,  either  directly  as  foods  or 
indirectly  as  bio-chemical  catalizer. 

The  insoluble  portion  of  the  raw  hydrolysate 
Uiftnin)  increases  the  contacting  surface  of  the 
medium  with  the  bacterias,  activates  the  fermen- 
tation and  shortens  the  duration  thereof,  rem- 
places  wholly  of  partly  certain  costly  remedies 
which  are  employed  by  various  authors  in  the 
fermentation  processes. 

In  the  following  table  are  given  as  examples 
only,  a  few  profits  compared  with  the  lacto- 
butyrique  and  cellulosolytic  fermentation  of  a 
clear  sauce  and  of  a  troubled  must  of  hydrolysis 
originating,  one  and  the  other,  of  the  same  pri- 
mary substances. 


Saw-dust 


10 


15 


Clear  must,  in  the  presence  of  chemical  reme- 
dies sowed  with  10%  of  ferment  substances 

100  kgs  of  reducing  sugars  give  in  C4H8O2  In- 
stead of  48  kg  900  57  kgs  200 

Profit  %  of  the  theory   117,1 

Saw-dust 

Troubled  must,  without  chemical  remedies 
sowed  with  10%  of  ferment  substance 

100  kgs  of  reducing  sugars  give  in  C4H8O2  in- 
stead of  48  kgs  900   62  kgs  600 

Profit  %  of  the  theory   128 

Coarse  mill-wastes 

Clear  must  in  presence  of  chemical  remedies 
sowed  with  10%  of  ferment  substance 

100  kgs  of  reducing  sugars  give  in  C4H8O2  in- 

stead  of  48  kgs  900  58  kgs 

Profit  %  of  the  theory  119 

Coarse  mill-roastes 

Troubled  must  without  chemical  remedies 
^•^  .sowed  with  10%  of  ferment  substance 

100  kgs  of  reducing  sugars  give  in  C4H8O2  in- 
stead of  48  kg  900  61  kgs  200 

Profit  %  of  the  theory   125 

^•^  The  manner  of  operating  given  for  indication 
not  for  limitation,  is  the  following:  the  raw  hy- 
drolysate (as  it  is  obtained  for  example,  by  the 
action  of  dilutes  acids  at  devated  temperature 
and  pression)  is  converted  to  the  desired  pH 
introduced  into  the  troughs  of  fermentation 
where  it  is  sowed  by  a  suitable  ferment  substance 
as  it  has  been  indicated.  When  the  fermenta- 
tion is  finished  the  residual  lignin  is  separated 
from  the  products  of  fermentation  by  any  suit- 

40  able  separating  means.  The  residual  lignin  can 
be  utilized  either  as  combustible  either  as  start- 
ing substance  for  the  manufacture  of  other  prod- 
ucts. 

The  fermentation  gas,  the  hydrogen  and  the 
45  carbonic  gas,  can  be  recovered,  separated  and 
realized. 

The  course  of  this  manufacture  is  explained 
by  the  accompanying  drawing.  According  to  this 
drawing  the  hydrolyser  I  receives  the  cellulose- 

50  like  substances  designed  for  the  acid  hydrolysis 
and  the  vapour  coming  from  2,  the  volatil  prod- 
ucts (furfurol,  aceton,  methylic  alcohol,  formic 
and  acetic  acids)  which  leave  by  3  are  partly 
recovered  and  separated.   The  complete  hydrol- 

55  ysate  is  poured  into  the  mixer  4  and  mixed  with 


2 
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milk  of  lime  carbonate  coming  from  5.  This 
must  is  conveyed  into  the  tanks  6,  the  fermented 
must  is  cleaned  in  the  cleaner  7  with  milk  of 
lime  coming  from  8.  The  cleaned  must  is  fil- 
tered in  the  filter-presses  9  where  the  lignin 
cakes  are  recovered  and  the  filtered  sauce  is  col- 
lected in  a  depot-container  10.  From  there  it  is 
conveyed  into  the  evaporating  apparatus  II.  the 
evaporated  sauce  (syrup  of  lime  butyrate)  flow- 
ing into  the  depot-tank  12  is  once  more  concen- 
trated in  a  boiler  13;  the  boiled  mass  flows  then 
into  the  depot-tank  (4  where  it  is  solidified  by 
cooling.  The  cooked  mass  of  butyrate  of  lime 
is  pyrofied  in  the  pyrofying  furnace  15,  the  resi- 


due of  carbonate  of  lime  leaves  the  furnace  by 
17  whilst  the  vapors  escape  by  16  and  are  con- 
densed and  rectified. 

For  obtaining  the  cetones  by  catalysis  of  the 
fatty  acids  the  butyrate  of  lime  is  decomposed 
before  or  after  concentration  by  the  sulphuric 
acid  and  the  vapors  of  the  fatty  acid  are  led  over 
the  metallic  oxydes  in  a  furnace  according  to 
known  methods. 

Evidently,  if  desired,  there  can  be  stopped  the 
manufacture  of  the  fatty  volatile  acids  which 
have  known  uses  in  the  chemical  industry. 

PHILIPPE  NALDI. 
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The  present  invention  relates  to  the  perform- 
ing of  various  methods,  among  which  methods  of 
fermenting,  besides  others  that  described  in  the 
French  Patent  Application  No.  12722  filed  Janu- 
ary 16,  1941  utilizing  the  known  treatment  (al- 
calines  or  terreous  alcalines  and  acids)  of  cellu- 
lose-like substances,  in  view  of  obtaining  an  en- 
semble of  products  (fatty  acids,  alcohols,  cetones, 
aldehydes,  lignin,  coal  and  combustible  gas)  with 
a  maximum  of  profit. 

A  course  to  be  followed  for  the  treatment  of 
the  cellulose-like  substances  by  the  method  is 
given  hereafter  by  way  of  example  but  not  for 
limitation: 

(1)  The  cellulose-like  substances  are  attacked 
by  an  alcali,  for  instance  the  lime.  This  attack 
can  be  made  either  at  ordinary  pressure,  at  tem- 
peratures less  than  100°  C  or  under  pressure. 
The  duration  of  the  operation  depends  from  con- 
ditions of  pressure  and  temperature  and  varies 
from  a  few  hours  for  the  treatment  under  ele- 
vated pressure  to  a  few  days  for  the  ordinary 
pressure. 

This  first  treatment  can  be  preceded  by  an 
extraction,  under  vapor  pressure  or  by  solvents, 
of  certain  essences  (tannins,  resins,  gums,  etc.) 
contained  in  the  cellulose-like  substances.  These 
extracts  can  be  concentrated  and  find  known 
utilizations  as  chemical  products  or  be  subjected 
to  a  fermentation  (lac to -butyric  and  celluloso- 
lytic)  alone  or  mixed  with  the  other  fermentable 
substances  derived  from  the  cellulose  in  con- 
formity with  another  patent  specification. 

(2)  That  portion  (cellulose)  which  is  not  dis- 
solved by  the  preceding  treatment  is  separated 
by  filtration,  treatment  in  a  hydro-extractor  or 
any  other  known  separating  means. 

(3)  The  cellulose  thus  separated  can  be 
sugared  by  means  of  concentrated  or  dilute  acids 
at  atmospherical  pressure  in  a  simplified  cheap 
apparatus  of  easy  construction  (wood-trough  for 
instance)  or  at  elevated  temperature  and  pres- 
sure and  by  known  methods  (filtering  apparatus 
or  rotatable  digestor) . 

(4)  The  saccharifying  finished  one  neutralizes 
by  a  suitable  agent,  for  instance  carbonate  of 
calcium  or  of  baryum  and  filters  for  separating 
the  musts  from  the  precipitated  sulphate. 

(5)  To  the  sugared  musts  are  added  substances 
conveyed  in  their  soluble  conditions  at  the  first 
operation,  containing  in  solution,  among  other 
substances,  the  sugarates  and  lignates  of  lime, 
then  submitted  to  the  lacto-butyric  and  celluloso- 
lytic  fermentation  (see  French  Patent  Applica- 
tion No.  12722  of  January  16, 1941)  in  view  of  the 
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30 


35 


manufacture  of  organic  acids.  This  fermentation 
sensibly  increases  the  profit  as  to  weight  and 
economy  of  the  treatment  of  the  cellulose-like 
substances.  It  is  to  be  noted  that  this  fermenta- 
tion can  be  preceded  by  the  ethylic  or  acetone- 
butyric  fermentation  in  clear  or  troubled  musts 
for  submitting  hereafter  the  residues  of  distilla- 
tion to  the  lacto-butyric  and  cellulosolytic  fer- 
mentation. 

During  this  fermentation  important  quantities 
of  carbonic  acid  and  hydrogen  are  gained. 

(6)  The  residual  lignin  is  subjected  to  the  py- 
rogenation  or  to  the  alcaline  fusion  by  known 
processes. 

(a)  The  pyrogenation  of  100  kg  of  Ugnin  has 
given  the  following  products : 

56  kgs  500  of  coal 
14  kgs  400  of  tar 

0  kg  910  of  acetic  acid 

0  kg  280  of  cetone 
10  kgs  of  water 

17  kgs  910  of  gas  composed  of — 

3  kgs  020  of  CO2 
10  kgs  170  of  CO 

4  kgs  300  of  CH4 
0  kg  420  of  C2H6 

(b)  The  alcalin  fusion  of  the  lignin  at  300°  C 
with  potash  or  soda  transforms  a  great  portion 
to  ulmic  acid — very  interesting  as  manure — and 
in  various  organic  acids.  Here  a  few  profits  ob- 
tained from  100  parties  of  lignin  treated  with 
either  by  the  soda  or  by  the  potash: 


By  the 

soda 

By  the 
potash 

inmic  acid-  

40,4 
8,4 

38,6 
8,9 
1,2 

Volatil  acid   

Adipic  acid  

Oxalic  acid     

3,7 
11,6 
16,2 

Succinic  and  phenol  carbonic  acid  

Products  insoluble  in  alcohol  

10,1 
7,7 
0,0 

Volatile  oils  

Carbonic  acids  

16,9 

(c)  The  lignin  is  firstly  subjected  to  an  al- 
45  caline  hydrolysis  and  converted  in  the  soluble 

condition,  in  the  form  of  soda  lignate.  After 
concentration  salted  lime  is  added  and  dry  dis- 
tillation at  400°  is  performed.  The  lignin  result- 
ing from  one  ton  of  wood  will  give  the  following 
products: 

Methyl  alcohol  9  kgs 

Cetones  22  kgs  500 

Aceton  oils  7  kgs 

(d)  A  modification  of  the  process  described 
55  in  (c)  consists  in  treating  the  lignate  of  soda  at 
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a  temperature  of  250-300'  C  in  a  closed  vessel  and 
to  recover  the  volatile  products,  the  tars  and  the 
acetate  of  lime. 

Thus  the  lignin  derived  from  one  ton  of  wood 
furnishes: 

Kgs 

Methyl  alcohol   10  to  15 

Tar    125 

Soda  acetate  80  to  125 

Another  method  of  operating  can  consist  in 
subjecting,  for  instance,  the  cellulose-like  sub- 
stances to  a  hydrolysis  acid  by  known  means;  the 
sugars  converted  in  their  soluble  condition  and 
the  insoluble  extract  of  the  hydrolysate  can  form 
the  object  of  diverse  fermentations. 


With  this  method  of  operating  besides  of  sugars 
and  their  derivates,  the  destruction  products  of 
the  sugars  'furfurol,  acetone,  acetates,  hiunates 
and  formation  of  lime>  are  obtained.  The  prod- 
5  ucts  of  the  diverse  fermentations  furnish  ethyUc. 
butyUc,  isopropylic  alcohols,  the  cetones,  the  hy- 
drogen and  carbonic  acid. 

It  should  be  noted  that  the  hydrogen  of  fer- 
mentation can,  besides  other  matters,  serve  for 
]0  the  hydrogenation,  by  known  means,  of  aldehydes 
and  cetones  and,  especially,  to  the  hydrogenation 
of  the  furfurol. 

PHILIPPE  NALDI. 
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The  present  invention  relates  to  the  realization  These  organic  substances  are  fermentable  in 
of  various  organic  substances  present  in  the  the  presence  of  lacto-butyric  and  cellulosolytic 
liquors  residual  in  the  manufacture  of  the  paper  ferment  substances  according  to  the  methods  de- 
paste  whatever  may  be  the  treatment  (by  soda,  in  scribed  in  the  already  cited  French  Patent  Ap- 
sumte  or  any  other)  by  the  lacto-butyric  and  eel-  .5  plications  No.  12,722, 12,726  and  12,730  and  trans- 
lulosolytic  fennentation  of  said  liquors.  formed  to  volatil  fatty  acids,  these  letters  can 

It  is  known,  in  fact,  that  these  liquors  contain,  give  cetones  by  known  methods, 

besides  mineral  substances,  important  quantities  The  operating  method  consists  essentially  in 

of  organic  products  of  which  a  great  part  is  fer-  transforming  the  solution  to  the  desired  pH  either 

mentable  according  to  the  methods  described  in  10  by  acidification  in  the  case  of  alcaline  liquors  or 

the  French  Patent  Applications  No.  11,722,  filed  by  alcalinisation  in  the  case  of  sulphitic  liquors, 

January  16,  1941,  No.  12,726  filed  January  17,  1941  or  still  by  diluting  the  solution  until  to  the  desired 

and  No.  12,730  of  January  20, 1941.  pH  and  adding  fermentable  substances  coming 

Thus,  for  example,  by  the  method  with  soda,  by  from  another  source  in  a  quantity  sufficient  for 

about  100  kgs  of  wood  500  litres  of  liquor  are  ob-  ^  bringing  the  solution  to  the  concentration  opti- 

tained,  containing  20  to  25  kgs  of  combined  soda  mum  in  fermentable  substances, 

or  in  excess  about  70  kgs  of  organic  substances.  By  way  of  example,  a  ton  of  wood  having  fur- 

These  organic  substances  are  constituted  by  nished  to  the  paper  industry  450  kgs  of  cellulose, 

the  lignin,  divers  glucids,  resins,  etc.  gives  3600  litres  of  residual  sulphitic  liquors  of  the 

The  sulphitic  liquors  on  the  other  side,  contain  .,q  composition  given  above.    Subjected  to  the  fer- 

by  litre:  ~    mentation  by  the  process  and  the  later  cetonisa- 

Gr.  tion  these  liquors  furnish  60  litres  of  cetons, 

Lignin  80  whilst  the  ethylic  fermentation  of  sulphitic  liquors 

Divers  organic  substances  70  gives  only  about  36  litres  of  alcohol. 

Combined  sulphuric  acids  31 

Combined  lime  13  PHILIPPE  NALDL 
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The  invention  relates  to  artificial  resins  and  is  example  in  connection  with  aldehydo-phenolic 

described  more  particularly  in  connection  with  resins,  consists  in  obtaining  an  aqueous  colloidal 

artificial  resins  of  aldehydo-phenolic  nature.  solution  of  any  desired  degree  of  viscosity  sta- 

It  is  known  that  resinous  products  in  course  bilised  at  the  state  A,  thus  enabling  to  use  said 

of  their  manufacture  pass  through  three  differ-  5  resins  for  new  purposes,  or  in  old  fields  but  under 

ent  stages:                             '  more  advantageous  conditions.   In  accordance 

The  first  stage,  state  A,  which  follows  immedi-  with  the  foregoing,  still  another  object  of  the  in- 

ately  the  condensation  of  reacting  substances  vention  is  to  eliminate  in  a  series  of  industrial 

corresponds  to  a  viscous  fluid  formed  by  a  col-  applications  the  dissolution  of  resins  in  organic 

loidal  aqueous  solution  of  resin.    This  first  stage  10  solvents  such  as  in  alcohol,  and  replacing  this 

is  extremely  unstable  and  tends  to  be  converted  alcoholic  liquor  by  a  colloidal  solution  of  resin 

into  a  second  stage,  state  B,  corresponding  to  a  in  water. 

solid  substance  soluble  in  organic  solvents,  name-  The  invention  enables  to  get  any  desired  de- 

ly  in  alcohol.  gree  of  viscosity  of  colloidal  aqueous  solution  of 

The  third  stage,  state  C,  which  corresponds  to  '  '>  resin  either  by  extraction  or  by  addition  of  water 

a  final  and  solid  form  of  artificial  resin,  is  ob-  or  of  any  other  suitable  solvent, 

tained  by  subjecting  the  second  stage  to  simul-  The  stabiliser  can,  for  instance,  be  used  in  pro- 

taneous  action  of  heat  and  pressure.  portions  comprised  between  0,5  to  30%  depend- 

One  object  of  the  invention  is  to  eliminate  the  ing  on  the  nature  of  the  stabiliser,  the  substances 

difficulties  encountered  in  the  manufacture  of  20  of  reaction  and  the  manufacture  of  product, 

artificial  resins  due  to  the  impossibility  of  stop-  The  above  objects  and  other  objects  of  the  in- 

ping  the  reaction  of  condensation  when  said  re-  vention  will  be  apparent  from  the  description  of 

action  has  been  primed,  i.  e.  to  stabilise  the  state  several  examples  given  below  with  reference  to  a 

of  the  product  which,  in  case  of  aldehydo-phe-  drawing  illustrating  one  embodiment  of  carrying 

nolic  resins  corresponds  to  an  aqueous  colloidal  25  out  the  invention  in  application  to  the  manufac- 

solution,  at  the  state  A.  ture  of  sticking  films. 

Another  object  of  the  invention  is  to  stop  the 

reaction  giving  place  to  the  formation  of  artificial  Example  I.—Obteniion  of  aqueous  colloidal  sia- 

resins  by  the  addition  of  a  stabiliser,  such  as  of  bilised  solution 

tannin,  for  getting  an  aqueous  colloidal  solution  o()„,.      r        *.             w      -  ..j.j 

„ri,;„v,  ;c- tfoKiQ  K^>i^„r  o  „»..fo?v,  i;w,if  Crude  tar,  for  instance  coal  tar,  is  introduced 

of  resin  which  is  stable  below  a  certain  limit  of  .  ,           ,  ',.        ,  .            -j  ^     ii.     i    1 1 

temoerature  ^  metalhc  container  provided  with  a  double 

In  the  particular  case  of  artificial  resinous  ^^i,i^Pf  ^'  ^  ^.^''^^^  f'^^f^  t"^  ^  ^^^lf\.r..,.u, 

J    .              ju^j               fv,      1  The  temperature  of  the  tar  is  first  brought 

products  prepared  by  condensation  of  phenols  or  .               f..,        i-    •     ^             ^    i,  4-v, 

cresols  with  aldehydes,  this  stabilisation  enables  ,.5  !<>  40"  C.  while  contmumg  to  mix  and  when  the 

to  get  an  aqueous  aldehydo-phenolic  solution  f^^^'        a  sufficient  fluidity  there  are  added 

either  from  rectified  and  purified  phenols  or  p  , 

cresols,  which  corresponds  to  the  conventional  ,                                                   -qq  ^ 

process  used  in  practice,  or  what  is  much  more  „       fiv"               7^«T  on 

important,  in  accordance  with  one  of  the  objects  40  Formaldehyde  (tenor  40%)   30 

of  the  invention,  by  carrying  out  the  reaction,       Hexamethylenetetramine   2,7 

not  from  purified  and  rectified  phenols  or  cresols.       Ammonia  lie  

but  from  industrial  by-products  namely  from  The  proportion  of  formaldehyde  with  respect 

crude  coal  or  wood  tar.  to  the  tar  is  obviously  calculated  according  to  the 

The  invention  can  also  be  applied  to  the  manu-  4:>  tenor  of  the  tar  in  phenols, 

facture  of  artificial  resins  by  ureo-formolic  con-  The  temperature  of  the  mass  is  then  brought 

densation  which  also  enables  to  stabilise  an  aque-  to  about  70°  C  while  taking  necessary  precau- 

ous  colloidal  solution  at  a  determined  stage.  tions  in  order  under  no  circumstances  to  exceeds 

Another  object  of  the  invention  is  to  apply  the  this  temperature.    There  are  added  2,  3  parts 

stabilisation  of  the  resinous  product  to  any  re-  oO  of  tannin  and  the  mass  is  mixed  in  order  it  be- 

action  of  condensation  of  similar  type,  whereby  comes  and  stays  completely  homogeneous, 

the  tannin,  or  any  other  substance  having  the  The  heating  is  then  shut  off  and  a  current  of 

same  properties,  apparently  acts  as  a  protector  cold  water  is  then  circulated  through  the  double 

of  the  colloidal  substance  in  aqueous  solution.  wall  space.   When  the  temperature  has  dropped 

The  particular  interest  of  this  stabilisation,  for  55  to  30°  C,  the  mixing  is  stepped. 
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After  a  certain  time,  the  mass  in  the  container 
is  divided  into  two  layers  which  can  be  separated 
one  from  the  other  by  decantation. 

The  upper  layer  is  fluid  and  is  formed  by  an 
aqueous  solution  of  aldehydo-phenoLic  product  of 
condensation  at  the  state  A  stabilised  by  the  ad- 
dition of  tannin.  The  lower  layer  contains  all 
the  other  substances  which  are  present  in  tar 
coal  without  the  latter  having  been  subject  to 
any  transformation  with  respect  to  their  original 
state.  Only  the  substances  containing  a  free 
group  OH  take  part  in  fact  in  the  reaction  of 
condensation,  and  the  other  substances,  as  stated 
above,  are  found  in  the  lower  layer. 

The  substances  present  in  the  lower  layer 
(pitch,  anthracene,  naphthalene,  etc.)  can  be  used 
in  the  conventional  manner. 

The  upper  layer  containing  the  product  of  al- 
dehydo-phenolic  condensation  stabilised  at  the 
state  A  in  aqueous  colloidal  solution  can  after- 
wards be  treated  in  different  manners  described 
more  fully  hereinafter. 

Instead  of  using  the  by-products  of  distillation 
of  coal,  there  can  be  used  in  accordance  with  the 
invention  pitchy  by-products  of  distillation  of 
wood,  containing  gayacol,  without  having  sep- 
arated the  latter.  These  products  will  be  desig- 
nated hereunder  "crude  gayacol". 

Example  II. — Utilisation  of  the  stabilised  colloi- 
dal aqueous  solution  for  the  preparation  of 
moulding  powder 

For  the  preparation  of  moulding  powder  the 
colloidal  aqueous  solution  stabilized  at  the  state 
A  can  preferably  be  treated  in  the  two  following 
manners: 

(1°)  The  colloidal  aqueous  solution  stabilised 
according  to  my  invention  is  poured  into  a  con- 
tainer provided  with  a  mixing  device  and  with  a 
heater.  The  liquid  is  first  brought  to  a  prefer- 
ably low  temperature,  for  instance  to  63°  C  un- 
der atmospheric  pressure,  or  under  vacuum,  in 
order  to  eliminate  the  excess  of  water. 

When  the  mass  has  get  the  consistence  of  a 
syrup,  tlie  temperature  is  raised  up  to  100"  C, 
while  continuing  to  mix.  This  increase  of  tem- 
perature has  as  result  to  destroy  the  stabilisation 
of  the  colloidal  aqueous  solution  at  the  state  A 
and  causes  conversion  of  the  resin  to  tlie  second 
stage  (state  B).  The  resulting  product  is  then 
treated  in  the  usual  manner. 

(2°)  This  way  of  operation  takes  advantage  of 
the  property  of  stability  of  the  colloidal  aqueous 
solution  prepared  according  to  my  invention. 

There  are  incorporated  into  the  solution  in 
question  products  with  which  are  artificial  resins 
filled  in  the  conventional  manner,  for  instance: 
wood  flower,  textile  fibers,  fibers  of  any  nature 
such  as  mineral  fibers,  dyes,  pigments,  etc. 

There  can  also  be  contemplated  the  incorpo- 
ration of  new  fillers,  the  use  of  which  would  be- 
come possible  precisely  due  to  the  fact  that  in- 
corporation of  the  fillers  is  carried  out  in  aqueous 
solution,  and  not  to  the  product  at  tlie  state  B,  as 
it  has  been  practiced  until  now. 

It  is  pointed  out  that  the  fillers  used  as  well  as 
the  plastifiers  should  not  destroy  the  colloidal 
system  of  the  aldehydo-phenolic  solution. 

When  the  additional  products  have  been  incor- 
porated at  a  temperature  below  40°  C  in  the  re- 
quired proportions,  tlie  operation  is  carried  out 
as  follows: 

The  mass  is  mixed  so  as  to  form  a  mixture  as 
homogeneous  as  possible  and  in  order  the  fillers 
be  well  impregnated  by  the  aqueous  colloidal  so- 


lution. The  mixing  is  continued  constantly  while 
the  temperature  is  slowly  raised  until  there  is  ob- 
tained a  substance  having  the  consistence  of  a 
syrup. 

5  When  the  temperature  attains  100°  C,  a  con- 
version of  the  aqueous  solution  takes  place  which 
is  transformed  into  the  state  B.  When  this  con- 
version Is  considered  to  be  sufficient,  the  mixture 
is  poured  into  containers,  preferably  shallow 

10  ones,  from  which  after  cooling,  there  are  with- 
drawn plates  which  after  pulverisation  provide  a 
moulding  powder  ready  for  use. 

The  advantage  of  this  process  with  respect  to 
the  conventional  practice  is  to  suppress  the  re- 

15  course  to  an  expensive  equipment  required  for  the 
incorporation  of  filling  substances  to  the  resin 
in  state  B,  and  to  realise  an  economy  of  consid- 
erable power  required  for  actuation  of  this  equip- 
ment. 

20 

Example  III. — Utilisation  of  the  colloidal  aqueous 
solution  for  various  purposes 

The  viscous  fluid  prepared  according  to  the  in- 
^_  vention  can  be  advantageously  used  for  the  follow- 
ing  manufactures: 

Insulation  varnishes, 
Dye  varnishes. 
Impregnation  of  wood. 
•'^  Impregnation  of  textiles. 

Sticking  films,  etc. 

being  expressly  understood  that  the  above  enu- 
meration is  given  only  as  an  example  and  should 
;^">  not  be  considered  in  a  restricting  manner. 

According  to  the  prior  practice,  the  resin  in 
state  B  is  used  generally  in  the  form  of  alcoholic 
solution.  The  use  of  these  solutions  presents 
numerous  drawbacks,  the  chief  of  which  are  the 
'0  following  ones:  Inflammability,  high  cost  price 
on  the  one  hand  due  to  the  impossibility  of  re- 
cuperation of  the  solvent  and  on  the  other  hand 
due  to  the  high  cost  of  this  recuperation,  finally 
danger  due  to  the  action  of  the  alcoholic  or  other 
solvent  on  the  material  treated  thereby. 

These  drawbacks  are  eliminated  by  the  use  of 
the  colloidal  aqueous  solution  stabilised  at  the 
state  A  in  accordance  with  my  invention. 

It  is  pointed  out  that  it  is  possible  to  incorpo- 
rate  into  this  solution  all  the  products,  fillers, 
dyes,  pigments,  etc.,  necessary  for  getting  the 
final  products  having  the  properties  required  for 
their  use,  being  understood  that  these  products 
of  addition  should  not  destroy  the  colloidal  sys- 
tem  of  the  aqueous  solution. 

A  particiilarly  interesting  application  of  the  in- 
vention consists  in  impregnating  a  support  in 
order  to  obtain  a  sticking  film.  This  application 
is  described  hereunder; 

60 

Example  IV. — Utilisation  of  the  colloidal  aqueous 
Solution  for  the  preparation  of  sticking  films 

The  process  of  manufacture  of  sticking  films 
05  consists  chiefly  in  impregnating  or  coating  a  sup- 
port, which  may  preferably  be  formed  by  paper, 
or  which  can  be  of  any  other  cellulosic  or  textile 
nature,  by  using  as  impregnation  or  coating  sub- 
stance, the  colloidal  aqueous  solution  either  of 
70  aldehydo-phenolic  nature,  or  of  any  other  type, 
enabling  the  application  of  the  process  of  stabil- 
isation according  to  the  invention. 

In  order  to  disclose  more  fully  the  application 
of  the  aqueous  colloidal  solution  stabilised  at  the 
75  state  A,  one  of  the  following  formulae  can  be  used : 
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(1) 


Crude  gayacol   43,75 

Formaldehyde  (tenor  40%)   45,16 

Hexamethylenetetramine   5,49 

Ammonia  25°  Be   1,76 

Tannin    3,84 


100,00 

(2) 

Crude  cresol  or  phenol   42,86 

Formaldehyde  (tenor  40%)   46,23 

Hexamethylenetetramine   5,35 

Ammonia  at  25°  Be   1,78 

Tarmin    3,78 


100,00 

(3) 

Crude  cresol  or  phenol   42,86 

Formaldehyde  (tenor  40%)   48,25 

Hexamethylenetetramine   5,33 

Ammonia  at  25°  Be   1,78 

Tannin    1,78 


100,00 

In  each  of  the  cases  corresponding  to  the  three 
above  formulae,  the  products  are  treated  by  the 
same  process  as  that  described  in  the  first  ex- 
ample in  order  to  get  a  colloidal  aqueous  alde- 
hydophenolic  solution  stabilised  at  the  state  A  in- 
tended for  impregnation  of  the  support  used  for 
the  manufacture  of  sticking  films. 

This  solution  is  then  used  as  indicated  here- 
under: 

For  obtaining  a  sticking  film  on  a  suitable  sup- 
port it  is  possible  to  proceed  either  in  a  conven- 
tional manner,  or  preferably  there  are  used  cer- 
tain means  adapted  for  application  of  a  layer  of 
resinous  substance  other  than  that  described 
above. 

The  deposit  of  the  resinous  solution  is  affected 
by  means  of  a  machine  the  structure  of  wliich  will 
appear  by  referring  to  the  enclosed  diagram- 
matical drawing : 

The  support  4  wound  on  a  roller  I  passes  be- 
tween rollers  2,  3  and  6  mounted  to  assist  the 
withdrawal  of  the  support  and  its  passage  through 
a  container  5  filled  with  a  resinous  solution. 

At  the  exit  from  the  container  5  where  takes 
place  the  impregnation  of  the  support,  which  can 
then  becomes  very  frail  in  case  it  is  formed  by 
paper,  the  latter  enters  into  chamber  7  and  passes 
between  two  rollers  8  and  9  made  of  wood,  fiber, 
ebony,  rubber  or  any  other  material  with  the  ex- 
ception of  metal,  the  aim  being  to  use  a  substance 
having  a  low  thermic  conductibility,  and  also  hav- 
ing a  certain  elasticity,  so  as  to  avoid  the  risk  of 
rupture  of  the  fUm. 

The  film  continuing  its  travel  is  supported  on 
its  way  in  the  chamber  7  by  a  series  of  rollers 
fO  arranged  in  succession  and  heated  either  in- 
dividually or  by  the  heat  kept  in  the  chamber 
7  which  is  preferably  coated  with  a  substance  of 
low  thermic  conductibility. 

At  the  exit  from  the  chamber  7,  the  film  which 
has  been  subject  of  required  conversion  became 
dry  and  solid,  and  can  be  wound  without  any 
difflculty  on  the  reception  roller  1 1  on  which  it 
is  stored  ready  for  use. 


The  temperature  in  the  chamber  7  or  of  the 
rollers  10  as  well  as  the  speed  of  progression  of 
the  film  may  be  adjusted  in  such  a  manner  that 
the  conversion  of  the  product  of  impregnation 

.5  from  the  state  A  to  the  state  B  be  finished  before 
the  exit  of  the  chamber  7.  In  case  of  a  colloidal 
solution  prepared  according  to  the  Example  1. 
the  temperature  to  be  kept  is  about  96'  C,  and 
the  speed  of  progression  of  the  support  corre- 

10  sponds  to  a  duration  of  passage  in  the  chamber 
7  of  about  two  minutes. 

It  is  pointed  out  that  the  drive  of  all  the  rollers 
should  be  realised  in  such  a  manner  that  the 
film  is  withdrawn  at  a  speed  identical  in  all  the 

15  parts  of  the  machine  in  order  to  avoid  a  rupture 
of  the  support. 

A  sticking  film  prepared  according  to  the  in- 
vention by  the  use  of  colloidal  aqueous  solution 
stabilised  at  the  state  A,  and  manufactured  by 

20  means  of  the  machine  described  above  presents 
a  series  of  advantages,  the  chief  of  which  are 
the  following  ones: 

(a)  The  presence  of  tannin  chosen  in  this 
case  as  a  stabiliser,  assists  the  penetration  of  the 

25  glue  into  the  superficial  layers  of  the  object  to 
be  connected  one  with  the  other,  particularly  in 
case  of  wood.  The  temperatui-e  of  glueing  can 
therefore  be  lowered  to  102°  C,  and  even  less  and 
the  time  during  which  it  is  necessary  to  apply 

30  pressure  to  said  objects  can,  for  instance,  be  low- 
ered to  9  minutes.  It  is  recalled  that  in  case  of 
glue  prepared  by  means  of  an  aldehydo-phenolic 
resin  at  the  state  B  and  of  a  solvent,  the  tem- 
perature should  be  about  130°  C.  and  the  time 

35  of  applying  pressure  about  12  minutes. 

(b)  The  use  of  an  aqueous  solution  eliminates 
all  the  drawbacks  inherent  to  high  cost  and  the 
dangers  existing  in  case  of  use  of  alcoholic  or 
similar  solutions. 

40  (c)  The  support  of  the  film  formed  by  suit- 
able cellulosic  material  disappears  in  course  of 
the  utilisation  of  the  sticking  film. 

A  particularly  interesting  application  of  the 
sticking  film  consists  in  the  manufacture  of  ply 

45  wood  of  any  amount  of  sheets.  A  sticking  film 
can  be  inserted  between  each  sheet  of  wood  and 
the  resulting  assembly  is  subjected  to  a  pressure 
of  about  10  kilos  per  square  centimeter  at  a  tem- 
perature of  about  102°  C.   The  conditions  of 

^0  pressure  and  temperature  may  vary  in  accord- 
ance with  the  nature  of  the  wood  and  the  result 
to  obtain,  the  operation  being  extended  to  a 
period  of  time  sufHcient  to  bring,  to  a  suitable 
temperature,  the  assembly  to  be  glued. 

55  It  is  expressly  understood  that  the  invention 
is  not  limited  to  the  examples  described  above 
and  that  other  numerous  embodiments  will  ap- 
pear to  the  men  skilled  in  the  art  within  the 
scope  of  the  invention. 

60  For  the  manufacture  of  sticking  films  the  sub- 
stance enabling  a  reduction  of  pressure  and  a 
decrease  of  temperature  during  the  operation  of 
glueing,  can  be  different  from  the  stabiliser  used 
for  stopping  the  aldehydo-phenolic  reaction  of 

65  condensation  at  a  determined  stage. 

The  substances  adapted  to  decrease  the  pres- 
sure and  temperature  of  glueing  can  also  be  add- 
ed to  a  solution  of  resin  in  an  organic  solvent 
and  which  does  not  include  any  stabiliser. 
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In  circuit-breakers  in  which  the  contacts  are 
separated  in  a  liquid  such  as  oil  for  instance, 
the  extinguishing  arc  causes  the  formation  of 
vapors  which  provoke  the  displacement  of  an 
important  mass  of  liquid.  The  motion  of  this  5 
mass,  called  "oil  piston,"  in  the  extinguishing 
chamber,  produces  considerable  stresses  which 
are  transmitted  to  the  fixing  and  supporting 
elements  of  the  extinguishing  chamber.  In  cir- 
cuit-breakers with  a  small  oil  volume,  these  10 
stresses  are  most  prejudicial  because  of  the  fact 
that  the  most  detrimental  stress  occurs  generally 
in  an  upward  direction,  and  in  the  apparatuses 
of  the  type  in  question,  for  outside  mounting,  the 
extinguishing  chamber  is  usually  supported  by  15 
insulators  made  of  a  ceramic  matter  and  having 
a  low  rupturing-rate  when  tensioned. 

The  purpose  of  the  present  invention  is  to  re- 
duce the  stresses  which  the  supporting  insula- 
tors of  circuit-breakers  with  a  small  oil-volume,  20 
are  subjected  to.  Its  aim  is  a  circuit-breaker  of 
this  type  chiefly  characterized  by  devices  which 
allow  part  of  the  liquid  mass  contained  in  the 
extinguishing  chamber  to  move  towards  the 
chamber  supporting  insulators,  when  the  break-  25 
ing  occurs  and  before  getting  away  from  it  under 
the  action  of  gases  formed  by  the  extinction. 

According  to  a  preferred  form  of  the  inven- 
tion, this  motion  of  a  part  of  the  liquid  mass 
is  performed  in  opposition  to  the  antagonist  30 
stress  made  upon  the  extinguishing  chamber  by 
either  a  mechanic  or  another  adequate  device. 

As  non  limitary  examples,  the  drawing  shows 
several  forms  of  performing  the  invention. 

In  Pig.  1  the  upper  part  shows  (raised  plan  35 
and  section)  a  circuit-breaker,  the  extinguishing 
chamber  of  which  is  made  movable  with  regard 
to  its  insulating  support  and  the  lower  part  of 
said  Fig.  1  shows  the  circuit-breaker  in  its  half- 
transversal  section  according  to  plan  x — y.  The  40 
supporting  insulator,  marked  out  by  I  holds  a 
porcelain  cylinder  13  inside  which  the  Bakelite 
extinguishing  chamber  2  is  inserted.  The  latter 
is  filled  with  oil  and  contains  an  extinguishing 
pot  12  fixed  to  chamber  2  and  traversed  by  the 
movable  contact.  This  chamber  is  supported  by 
a  spring  3,  resting  on  the  insulator  I  and  the 
force  of  which  has  been  so  chosen  that  it  bal- 
ances the  weight  of  the  chamber  and  allows  the  5Q 
latter,  when  it  vmdergoes  internal  pressures  pro- 
duced by  the  rupturing  arc,  to  move  a  few  cen- 
timeters coaxially  with  the  insulator  (  and  the 
external  cylinder  13.  In  order  to  guide  said  dis- 
placement, guiding  fingers  15  and  16  forming  two  55 


crowns  are  set  inside  cylinder  13  on  its  lower 
and  upper  parts. 

The  space  between  cylinder  13  and  chamber 
2  is  filled  with  oil  and  the  very  small  diameter 
openings  20  through  the  lower  part  of  chamber 
2  balance  the  oil  level  in  chamber  2  and  in  the 
external  cylinder  13  without  any  quick  pressure- 
waves  produced  by  tlie  electric  arc  being  trans- 
mitted to  the  said  cylinder. 

The  circuit-breaker  fixed  contact  marked  8 
placed  at  the  bottom  of  the  extinguishing  cham- 
ber 2,  under  the  extinguishing  chamber  12  and 
the  movable  contact  is  made  of  a  rod  9  driven 
by  a  two  armed  lever  (0.  The  circuit  breaker  is 
shown  in  its  open  circuit  position;  in  order  to 
close  the  circuit,  lever  10  is  turned  in  the  direc- 
tion of  the  arrow  by  any  unrepresented  mechani- 
cal means. 

On  circuit-breaking,  the  arc  taking  place  be- 
tween contacts  8  and  9  vaporizes  a  part  of  the  oil 
in  the  extinguishing  chamber  2  and  the  stresses 
caused  by  the  displacement  of  the  "oil  piston," 
generally  takes  the  form  represented  by  the 
curves  of  Fig.  2.  These  stresses,  shown  in  ordi- 
nates  are  given  with  respect  to  the  time  repre- 
sented in  absciss.  Tlie  stresses  exerting  on  the 
upper  bottom  of  the  extinguishing  chamber  are 
represented  by  curve  a,  those  exerting  on  the 
lower  bottom,  by  curve  b.  Their  difference,  cor- 
responding to  resultant  stresses  applied  to  the 
extinguishing  chamber  is  represented  by  curve  c. 

On  circuit-breaking,  chamber  2,  under  the  ac- 
tion of  stress  Fl,  makes  at  first  a  downward  dis- 
•placent  compressing  spring  3;  the  stress  trans- 
mitted to  insulator  I  corresponds  only  to  the 
spring  compressing  stress.  On  account  of  the 
inertia  of  the  oil  mass  set  in  motion,  when  the 
displacement  has  reached  a  few  centimeters,  the 
applied  strain  changes  of  direction,  first  brakes 
the  downward  motion  of  the  chamber,  stops  it, 
and  after  the  second  peak  F2  (Fig.  2)  it  brings  it 
back  to  its  state  of  equilibrium,  with  a  few  slight 
oscillations  as  shown  by  curve  of  Fig.  3,  which 
represents  in  ordinates  the  extinguishing  cham- 
ber motion  with  respect  to  the  time  represented 
in  absciss.  The  inertia  of  the  extinguishing 
chamber  is  used  thus  to  damp  the  quick  varia- 
tions of  stresses  produced  by  the  "oil  piston." 

Fig.  4  represents  another  mounting  in  which 
the  elasticity  of  an  air  layer  21,  provided  for  at 
the  lower  part  of  the  extinguishing  chamber,  has 
a  similar  action  as  spring  3  in  the  device  repre- 
sented in  Fig.  1.  The  oil  situated  in  22,  at  the 
lower  part  of  the  air  chamber  23  communicates 
with  the  oil  contained  in  the  extinguishing  cham- 
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ber  through  openings  24  having  a  large  section, 
much  superior  to  that  of  the  equilibrium  aper- 
tures 25.  The  advantage  of  this  device  is  of 
maintaining  in  a  fixed  position  the  extinguishing 
chamber,  but  the  stress  transmitted  to  the  sup- 
pwrting  insulator  is  somewhat  more  important. 
One  can  reduce  this  stress  to  a  minimum  in  pro- 
viding air  volumes  on  the  upper  part  in  27,  and 
at  the  lower  part  in  2 1 ,  said  air  volumes  being  in 
inverse  ratio  to  the  distance  from  the  ends  of  the 
extinguishing  arc  to  the  nearest  oil  level. 

Fig.  5  shows  another  mounting  which  makes  it 
possible  to  reduce  to  the  minimum  the  stress 
transmitted  to  the  supporting  insulator,  to  main- 
tain the  optima  conditions  of  extinction  and  to 
do  away  with  spring  3.  At  its  lower  part,  the 
extinguishing  chamber  is  provided  with  a  tight 


float  28  which  makes  It  rise  out  slightly  above 
the  oil  level.  One  could  as  well  place  the  float 
at  the  upper  part  of  the  chamber  or  around  it. 
The  guiding  is  obtained  in  a  proper  manner  as  in 

5  device  of  Pig.  1;  but  this  device  requires  two  oil 
levels,  independent,  for  the  external  cylinder  13 
and  the  other  for  the  extinguishing  chamber  2. 

In  any  of  the  above-mentioned  devices,  the 
driving-elements  of  the  movable  part  are  fixed 

10  at  the  upper  part  of  the  supporting  insulator. 
The  motion  of  the  movable  rod  being  determined 
and  the  lower  contact  being  connected  to  extin- 
guishing chamber  displacing  itself  downwards  in 
devices  represented  by  F^gs.  1  and  5,  the  latter 

15  ones  have  the  advantage  of  increasing  slightly  the 
relative  speed  of  opening. 
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This  invention  relates  to  cranes  and  more  par- 
ticularly to  cranes  having  a  span  adjustable  be- 
tween wide  limits  and  is  concerned  more  specif- 
ically though  non  exclusively  with  those  cranes 
wherein  the  span  may  be  varied  "by  shifting  tlie  5 
lifting  ix)int  of  the  load. 

One  disadvantage  of  existing  cranes  particu- 
larly those  used  for  lifting  materials  such  as 
ashlars,  girders  or  joists  in  the  erection  of  build- 
ings is  that  tile  crane  operator  must  remain  in  10 
a  cabin  positioned  in  some  cranes  at  tlie  base  of 
the  crane  thereby  preventing  said  operator  from 
perceiving  the  correct  position  where  the  load 
has  to  be  discharged  or,  in  other  cranes,  midway 
or  at  the  top  of  the  crane  mast,  this  involving  15 
danger  for  the  operator  and  subjecting  him  to 
tiring  strains  due  to  jerks  and  oscillations  of  the 
mast  dur  ing  service  operation  of  the  crane. 

A  primary  object  of  the  invention  is  to  provide 
a  novel  or  improved  adjustable  span  crane  avoid-  20 
ing  the  aforesaid  disadvantages  and  incorporat- 
ing safety  means  whereby  the  risk  of  accidents 
due  to  breakage  or  collapse  of  the  crane  may  be 
obviated  or  minimized  where  an  attempt  to  lift 
a  load  exceeding  a  prescribed  limit  consistent  25 
with  span  is  inadvertently  made. 

Another  object  of  the  invention  is  to  provide 
an  improved  crane  as  aforesaid  wherein  the 
safety  means  involve  the  utilisation  of  those  un- 
balanced conditions  which  may  arise  between  jib  30 
and  counterjib  due  to  an  unduly  large  load  for 
stopping  the  lifting  action  either  by  declutching 
the  prime  mover  from  the  hoisting  gear  or  by 
causing  said  gear  to  come  to  an  inoperative 
position.  35 

A  further  object  of  the  invention  is  to  provide 
an  improved  crane  as  aforesaid  wherein  the  jib 
and  counterjib  instead  of  being  united  rigidly  to 
a  stationary  point  on  the  mast  head  are  con- 
nected to  a  lever  pivoted  to  said  head,  the  rock-  40 
ing  motion  of  said  lever  due  to  a  tilting  stress  on 
the  jib  being  transmitted  by  tripping  means  so 
as  to  instantaneously  bring  about  the  required 
declutching  action. 

A  still  further  object  of  the  invention  is  to  pro-  45 
vide  an  improved  crane  as  aforesaid  particularly 
utllisable  for  handling  materials  used  for  the 
erection  of  buildings  and  having  a  structure  per- 
mitting the  crane  operator  to  stand  on  a  floor 
of  the  building  being  erected  or  on  an  adjacent  50 
scaffolding  at  the  most  favorable  spot  for  man- 
ually controlUng  the  operation  of  the  crane,  this 
possibility  being  largely  due  to  the  provision  of 
the  prime  mover  at  the  base  end  of  the  central 
mast  of  the  crane  and  to  the  arrangement  of  ad-  55 


justable  controllers  having  means  such  as  operat- 
ing handles  movable  along  bars  extending 
throughout  the  height  of  said  mast. 

Still  a  further  object  of  the  invention  is  to  pro- 
vide an  improved  crane  as  afore^.aid  wherein  the 
several  operations  such  as  angularly  adjusting 
tlie  jib,  raising  and  lowering  tlie  load,  and  vary- 
ing the  span  are  ensured  by  a  comniun  prime 
mover  located  in  the  lower  region  of  the  crane 
mast  and  thiough  clutches  and  gears  operable 
from  said  adjustable  handles. 

And  a  still  further  object  of  the  invention  is  to 
provide  an  improved  crane  as  aforesaid  wherein 
variation  of  the  load-carrying  span  is  controlled 
through  a  drum  arrangement  whose  axis  is  coin- 
cident with  the  pivotal  center  of  the  mast  head. 

With  these  and  such  other  objects  in  view  as 
will  incidentally  appear  hereafter,  the  invention 
comprises  the  novel  construction,  combination 
and  arrangement  of  parts  tliat  will  now  be  de- 
scribed in  detail  with  reference  to  the  accom- 
panying diagrammatic  drawing  illustrating  a 
convenient  embodiment  of  the  same  and  lorm- 
ing  a  part  of  the  present  disclosure. 

In  the  drawing : 

Figure  1  is  a  fragmentary  detail  view  shov/ing 
the  mast  head  mechanism  of  a  crane  according 
to  the  invention,  wherein  variations  of  the  load- 
carrying  span  is  obtained  by  means  of  a  carnage 
traversable  along  a  horizontal  jib. 

Figure  2  is  an  isometric  view  showing  the  crane 
mast  and  operating  and  controller  means  asso- 
ciated therewith. 

Figure  3  is  a  view  showing  on  a  much  smaller 
scale  the  crane  in  its  entirety,  many  parts  being 
omitted  for  the  sake  of  clearne.ss. 

As  illustrated,  the  crane  jib  2  which  has  a  lat- 
tice structure  is  hinged  at  2'  to  the  mast  head  3 
revolubly  supported  between  rollers  5.  The 
counterjib  6  also  of  lattice  structure  is  fitted  with 
a  counterweight  7  and  is  also  hinged  at  6'  to  the 
mast  head  3. 

Tie  or  guy  rods  or  wires  8,  9  connected  to  the 
jib  and  counterjib  respectively  are  fastened  to  a 
cranked  lever  1 0  pivoted  at  one  end  1 1  to  the  top 
of  the  mast  head  and  having  its  stroke  limited  in 
both  directions  by  abutments  (not  shown).  The 
other  end  of  the  lever  10  is  forked  and  opera- 
tively  connected  to  an  upstanding  hollow  tripping 
shaft  12. 

The  jib  2  supports  a  traversable  carriage  13 
operated  by  a  cable  14  (hereafter  referred  to  as 
the  "second  cable")  passing  over  jockey  pulleys 
15,  15.  This  cable  is  driven  by  a  transmission 
(hereafter  referred  to  as  the  "secondary  trans- 
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mission")  which  includes  a  drum  16  actuated 
through  a  bevel  gear  17  by  an  elongated  sleeve  1 8 
loosely  surrounding  the  shaft  12  and  actuated  in 
turn  through  a  straight  gear  1 9  by  an  upstanding 
shaft  20.  This  shaft  extends  throughout  the 
height  of  the  lattice  crane  mast  21  (Fig.  2)  and  is 
provided  at  its  lower  end  with  a  reverser  22  com- 
prising a  bevel  gear  and  a  clutch  of  known  type. 
Said  reverser  is  controlled  by  a  suitable  rigging 
23  linked  to  and  operated  by  a  controller  bar  24 
extending  along  the  ma^t  2 1 ,  said  bar  being  fitted 
with  an  operating  handle  24'  clamped  thereto  by 
an  adjustable  bush  24". 

The  drum  16  which  drives  the  cable  14  for  trav- 
ersing the  carriage  13  may  be  formed  with  a 
groove  for  holding  said  cable.  Alternatively,  the 
cable  14  may  be  so  wound  as  to  form  several  con- 
volutions on  the  drum  16. 

The  hoisting  cable  25  (hereafter  referred  to  as 
the  "first  cable")  is  secured  at  one  of  its  ends  at 
26  (Fig.  1)  to  the  outer  end  of  the  jib  2  and  car- 
ries a  hook  27  forming  a  load  grapple.  Said  cable 
passes  at  the  top  end  of  the  mast  head  over  an 
overhead  pulley  28  and  then  extends  downwardly 
through  the  hollow  shaft  12  and  mast  21.  The 
lower  end  of  the  cable  25  is  secured  to  a  winch  29 
or  a  similar  actuator  which  may  comprise,  as 
shown,  fast  and  loose  pulleys  30  forming  a  clutch 
and  operated  by  a  rigging  31  operated  by  an  up- 
wardly directed  controller  bar  32  extending  along 
the  mast  21  and  provided  with  an  operating 
handle  32'  clamped  to  said  bar  by  an  adjustable 
bush  32". 

In  order  to  permit  the  mast  head  3  to  be  re- 
volved upon  its  supporting  rollers  5,  said  head  3 
is  rigidly  girdled  by  a  toothed  ring  34  meshing 
with  a  pinion  35  actuated  by  an  upstanding  shaft 
36  extending  down  to  a  declutchable  reverser  37 
similar  to  the  reverser  22.  Said  reverser  37  forms 
part  of  a  transmission  (hereafter  referred  to  as 
the  "primary  transmission")  and  is  operated 
through  a  suitable  rigging  38  and  controller  bar 
39  from  an  operating  handle  39'  clamped  to  said 
bar  by  an  adjustable  bush  39". 

A  single  prime  mover  41  constituted  for  ex- 
ample by  an  electric  motor  located  at  the  bottom 
end  of  the  mast  2(  drives  the  winch  29  and  the 
reversers  22,  37. 

The  controller  bars  24,  32  are  linked  at  their 
upper  ends  through  a  tumbler  42  to  a  fork  43  em- 
bracing a  portion  of  the  central  shaft  12  defined 
between  a  pair  of  fianges  thereon  and  thus  op- 
eratively  connected  to  said  shaft  so  as  to  respond 
to  its  axial  displacements,  the  latter  causing  the 
tumbler  42  to  rock  about  its  axis  and  to  impart  a 
translatory  motion  to  the  controller  bars  24,  32. 

It  will  be  understood  that  the  operating  handles 
24',  32',  39'  can  be  moved  along  their  respective 
carrier  bars  24,  32,  39  owing  to  the  provision  of 
the  adjustable  bushes  and  may  be  clamped  there- 
to at  any  suitable  position  so  as  to  suit  practical 
requirements  responsive  to  the  particular  work 
to  be  effected  by  the  crane  in  each  instance,  e.  g. 
to  match  the  progress  of  erection  of  a  building  in 


a  yard  served  by  this  crane.  As  shown  in  Fig.  3, 
this  crane  is  assumed  to  be  of  the  travelling  t3T>e 
and  comprises  a  base  carriage  44  having  wheels 
45  for  rolling  on  rails  such  as  46. 

5  The  foregoing  possibility  is  illustrated  in  Fig.  3 
which  shows  diagrammatically  a  building  in  the 
course  of  erection,  assimiing  three  floors  to  have 
already  been  laid  and  the  crane  operator  to  stand 
on  the  uppermost  floor  whence  he  can  readily 

10  supervise  the  work  and  control  the  operation  of 
the  crane  by  means  of  the  operating  handles  24', 
29',  32"  which  are  assumed  to  have  been  preset 
on  their  respective  bars  24,  29,  32  to  a  correspond- 
ing level. 

If)  The  operation  of  the  crane  will  be  readily  im- 
derstood  from  the  foregoing  without  requiring 
additional  explanation  so  far  as  the  raising  of  the 
hook  or  grapple  27,  the  traverse  of  the  carriage 
13  along  the  jib  3,  and  the  rotation  of  the  mast 

20  head  3  upon  its  rollers  5  are  concerned. 

The  safety  device  incorporated  with  the  crane 
assembly  operates  as  follows: 

Assimiing  an  tmduly  heavy  load  to  have  been 
grappled  by  the  hoisting  hook  27  and  a  lifting 

25  stress  to  be  exerted  on  it  through  the  cable  25,  it 
will  be  understood  that  the  balance  between  jib  2 
and  counterjib  6  will  be  broken,  whereupon  the 
jib  2  at  once  tilts  to  a  slight  extent,  thus  pulling 
the  tie  rod  8  and  rocking  the  lever  10  clockwise 

3Q  as  shown  by  the  arrow  x  in  Fig.  1.  This  moves 
the  vertical  shaft  12  down  and  through  the  fork 
43  operates  the  tumbler  42,  thus  moving  the  bar 
32  as  though  it  were  manually  controlled  by  the 
operating  handle  32'.    As  a  result  of  this,  de- 

35  clutching  takes  place  and  the  winch  29  is  brought 
to  a  standstill,  thus  precluding  further  hoisting 
stress  on  the  hook  27  and  preventing  the  jib  from 
further  tilting  and  breaking  or  capsizing  the  en- 
tire crane. 

40  As,  moreover,  the  crane  span  may  be  varied  by 
a  traverse  m.otion  of  the  carriage  13,  a  heavier 
load  might  be  lifted  at  y  than  at  y'  and  the  motion 
of  the  carriage  13  from  y  to  y'  might  prove  to  be 
dangerous  since  the  maximum  load  must  grad- 

45  ually  dwindle  down  during  that  motion.  Here 
again,  the  safety  means  operate  in  the  same  way 
in  response  to  a  downward  tilt  of  the  jib  2  a  cor- 
responding pull  on  the  tie  rod  8,  a  rocking  of  the 
lever  (0,  a  lowering  of  the  shaft  12  and  an  op- 

60  eration  of  the  bar  24,  thereby  declutching  the 
drive  at  22  and  bringing  the  carriage  13  to  a 
standstill  ere  to  its  reaching  a  critical  position 
during  its  outward  stroke  along  the  jib  2. 

It  will  be  seen  from  the  foregoing  that  the  nu- 

55  merous  objects  of  the  invention  are  fulfilled  in  a 
crane  having  the  aforesaid  structure  and  that 
while  allowing  of  easy  supervision  and  manipula- 
tion of  the  crane,  said  structure  precludes  all  ac- 
cidents arising  from  overloads  on  the  grapple  due 
regard  being  paid  to  the  span  connoted  by  the 
position  occupied  by  the  jib  carriage  when  said 
grapple  begins  to  exert  its  lifting  stress. 
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There  exist  several  systems  for  the  automatic 
centering  of  the  lines  in  linotypes  and  the  like 
type  setting  machines,  but  such  systems  are  only 
adapted  for  use  with  those  machines  for  which 
they  have  been  designed.  These  systems  are 
generally  delicate  in  their  handling  and  are  easily 
put  out  of  adjustment;  the  mechanical  part, 
housed  within  the  vice  of  the  type  setting  ma- 
chine is  often  locked  by  metal  scraps  from  the 
parings  formed  by  the  line  calibrating  knife  and 
moreover  it  is  subject  to  the  impact  of  any  for- 
tuitous jet  of  molten  metal. 

My  invention  has  for  its  object  an  automatic 
line  centering  and  shifting  device  which  may  be 
mounted  without  any  modification  on  all  lino- 
types and  the  like  type  setting  machines,  said 
device  centering  with  the  greatest  accuracy  the 
text  or  shifting  towards  the  right  or  the  left  the 
lines  of  lead  alloy  molten  by  the  type  setting 
machines  for  printing  purposes. 

In  my  improved  device,  the  spacing  between 
the  two  jaws  between  which  the  line  is  cast,  is 
controlled  by  a  rack  acting  on  each  jaw  and 
adapted  to  be  displaced  by  means  of  a  set  of 
pinions  driven  in  the  required  direction  by  an- 
other rack.  Last  mentioned  rack  is  pivotally  se- 
cured to  the  end  of  a  connecting-rod  yieldingly 
connected  in  its  turn  to  a  lever  which  rocks 
under  the  action  of  a  cam  keyed  to  the  cam  shaft 
of  the  linotype  or  the  like  machine. 

Means  are  also  provided  for  engaging  at  a 
time  if  required  only  one  of  the  two  racks  which 
control  the  jaws  and  also  for  putting  the  device 
in  or  out  of  gear. 

Appended  drawings  show,  by  way  of  example, 
a  form  of  execution  of  my  invention. 

Fig.  1  is  a  perspective  view  of  the  whole  de- 
vice, designed  for  the  case  where  the  control  is 
obtained  through  the  addition  of  a  complemen- 
tary cam  on  the  cam-shaft  carrying  for  instance 
the  cam  actuating  the  first  elevator  of  the  type 
setting  machine. 

Fig.  2  is  a  cross-section  along  line  2 — 2  of 
Pig.  4,  showing  the  inside  of  the  mechanism- 
carrying  casing. 

Pig.  3  is  a  cross-section  along  line  3 — 3  of 
Pig.  2. 

Pig.  4  is  a  cross-section  along  line  4 — 4  of 
Pig.  2. 

According  to  my  invention,  the  automatic  cen- 
tering operations  are  performed  through  the  me- 
chanical control  of  the  vice  jaws. 

The  right  hand  jaw  2  (Fig.  1)  is  integral  with 
a  rod  3  the  end  of  which  is  provided  with  a 
rack  4. 


The  left  hand  jaw  5  (Fig.  1)  is  Integral  with 
another  rod  6  the  end  of  which  is  also  provided 
with  a  rack  7. 
The  portions  of  the  rods  3  and  6  which  are 
5  provided  with  the  rack  teeth  run  through  the 
casing  8  and  are  constantly  in  gear  respectively 
with  the  pinion  9  through  the  rack  on  rod  3  and 
with  the  pinion  10  through  the  rack  on  rod  6 
(Figs.  2  and  4). 

10  The  pinions  9  and  (0  are  loosely  mounted  on 
the  corresponding  shafts  1 1  and  12,  and  may  be 
engaged  respectively  with  the  bosses  13  and  14 
(Figs.  2,  3,  4)  mounted  on  the  shafts  II  and  12. 
These  bosses  13  and  14  are  provided  with  an 

15  inner  toothwork  having  the  same  pitch  as  the 
racks  4  and  7  and  adapted  to  engage  a  cooper- 
ating toothwork  on  the  pinions  9  and  10  respec- 
tively. Said  bosses  are  keyed  to  their  shafts 
II — 12  with  slight  friction  so  as  to  be  capable  of 

20  a  longitudinal  sliding  motion  along  said  shafts 
under  the  action  of  the  small  levers  15 — 16  (Figs. 
2  to  4).  These  small  levers  are  pivotally  secured 
at  their  lower  free  end  to  the  hinge  1 7  and  carry 
on  their  medial  portion  a  spigot  18,  19  engaging 

25  a  groove  in  the  cam  20.    This  cam  controlled 
by  the  handwheel  21  is  adapted  to  cause  these 
levers  to  make  the  system  of  bosses  13,  14  occupy 
one  of  the  three  following  positions: 
First  position:  The  boss  13  has  advanced  to- 

;;o  wards  engagement  with  the  pinion  9  while  the 
boss  14  has  receded  away  from  the  pinion  10. 

Second  position:  both  bosses  have  advanced 
towards  the  corresponding  pinions  9  and  10. 
Third  position:  the  boss  13  has  receded  away 

35  from  the  pinion  9  while  the  boss  1 4  has  advanced 
towards  the  pinion  10. 

The  shafts  1 1  and  1 2  also  carry  the  pinions 
22  and  23  which  are  frictionally  fitted  over  these 
shafts  and  which  mesh  with  the  vertical  racks 

40  24  and  25  (Pigs.  2  to  4). 

These  vertical  racks  are  carried  by  a  support 
26  (Figs.  1  to  3)  which  receives  an  upwardly  di- 
rected motion  from  the  earn  27  through  the 
agency  of  the  connecting  rod  29  (Fig.  1)  pivot- 

45  ally  secured  to  the  lever  28  at  the  stationary 
point  30.  The  cam  27  is  suitably  keyed  to  the 
cam-shaft  carrying  for  instance  the  cam  con- 
trolling the  first  elevator  of  the  machine.  The 
connecting  rod  29  and  lever  28  are  interconnected 

50  through  a  yielding  coupling  constituted  by  a 
small  connecting  rod  31  (Pig.  1)  and  by  a  spring 
32  wound  round  same  and  bearing  on  one  hand 
against  the  stirrup-shaped  end  of  the  small  con- 
necting rod  3 1  and  on  the  other  against  the  bot- 

55  tom  of  the  tubular  member  33;  said  tubular  mem' 
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ber  33  which  Is  provided  with  a  shoulder  is  fitted 
over  the  rod  31  and  is  itself  pivotally  secured  to 
the  connecting  rod  29  through  the  spigots  34; 
a  nut  35  screwed  over  the  threaded  upper  end 
of  the  small  connecting  rod  31  is  urged  against 
the  shoulder  on  member  33  so  as  to  limit  the 
expansion  of  the  spring  32  and  to  define  the  in- 
operative position  of  the  coruiecting  rod  29. 

A  spring  36  (Pig.  1)  wound  round  the  movable 
support  26  is  adapted  to  return  to  its  inoperative 
starting  position  the  whole  mechanism  in  the 
casing. 

Adjustable  stops  37  (Pig.  1)  are  provided  be- 
tween the  support  26  and  each  of  the  racks  24 
and  25  so  as  to  allow  modification  of  the  position 
impaited  to  the  jaws  through  said  racks.  These 
stops  may  be  constituted  by  screws  screwed  into 
the  lower  end  of  each  racii  and  the  head  of  which 
rests  on  a  lateral  lower  projection  of  the  sup- 
port 26.  A  complementary  screw  passing  through 
the  upper  part  of  said  support  26  urges  the  upper 
end  of  the  corresponding  racks  downwards  and 
thereby  the  head  of  the  screw  37  against  the 
lower  projection  of  the  support.  While  lateral 
set  screws  are  provided  for  holding  the  rack  when 
it  has  entered  the  desired  position,  the  screws  or 
stops  37  are  provided  with  apertures  for  the  in- 
sertion of  the  tool  which  is  to  rotate  them  and 
thus  make  the  racks  slide  vertically  with  refer- 
ence to  the  part  of  support  26  extending  between 
said  racks.  A  member  38  (Pig.  1)  or  pivoting 
stop  carried  by  the  lower  end  of  the  support  may 
occupy  two  positions  at  90°  one  with  reference  to 
the  other  in  one  of  which  position  it  provides  for 
the  engagement  and  in  the  other  for  the  disen- 
gagement of  the  rod  29  with  reference  to  the 
rrxovable  support  26. 

The  operation  of  the  arrangement  is  as  follows: 

/ — Filling-in  or  shifting  of  short  lines  from  the 
right-hand  side 

The  operator  brings  the  mark  on  the  hand 
wheel  2 1  on  the  casing  in  front  of  the  correspond- 
ing mark,  say  the  letter  D,  engraved  on  or  other- 
wise affixed  to  the  casing  8  of  the  device. 
Through  this  operation  and  through  the  agency 
of  the  cam  20  and  of  the  small  levers  15  and  16 
(Pig.  4),  the  boss  13  is  set  in  operative  connec- 
tion v;ith  the  pinion  9  while  the  boss  14  recedes 
out  of  operative  connection  from  the  pinion  10. 
As  part  38  is  set  manually  in  its  operative  posi- 
tion (Pig.  1)  when  the  elevator  has  brought  the 
types  between  the  jaws  2  and  5.  the  cam  27,  act- 
ing on  the  lever  28  acts  therethrough  on  the  sup- 
port 26  and  causes  the  racks  24  and  25  to  move 
upwardly;  during  this  rising  motion,  the  racks 
24  and  25  produce  the  rotation  of  the  shafts  1 1 
and  12  in  the  direction  of  the  arrows  39  and  40, 
which  drives  the  bosses  13  and  14  in  the  same 
direction  as  the  shafts  carrying  them. 

As  the  boss  14  is  disengaged  with  reference  to 
the  pinion  10,  the  latter  remains  stationary  and 
consequently  the  left  hand  side  jaw  5  remains  in 
its  position  of  rest  in  contact  with  its  stop,  wliich 
is  in  an  adjustable  position  corresponding  to  a 
predetermined  length  of  line. 

On  the  contrary,  the  right-hand  side  jaw  2  is 
driven  in  the  direction  of  the  arrow  41  (Pig.  1) 
until  the  pressure  it  exerts  on  the  types  pushed 
by  its  movement  against  the  stationary  jaw  5  is 
sufficient  to  compress  the  spring  32  in  the  yield- 
ing connection  between  the  members  28  and  29 
and  to  stop  any  further  movement  of  said  mem- 
ber 29.  At  this  moment,  a  system  of  levers  car- 
ried by  the  jaw  5  sets  free  the  stop  arresting  the 


forward  motion  of  the  piston  projecting  molten 
metal  into  the  mould  of  the  machine.  This  sys- 
tem of  levers  forming  no  part  of  the  invention  is 
a  usual  component  of  linotypes  and  needs  not  be 

6  described  or  shown. 

Once  the  line  is  cast,  the  cam  27  sets  the  lever 
28  free  so  that  the  rod  29  moves  downwardly  un- 
der the  action  of  the  spring  36  and  returns  the 
whole  mechanism  together  with  the  jaw  2  to  its 

10  starting  position. 

// — Centering 

The  operator  brings  the  mark  on  the  hand- 
wheel  2 1  in  front  of  another  mark,  say  the  letter 

]5  M,  on  the  casing  of  the  device. 

Por  this  position  of  the  hand  wheel,  the  bosses 
13  and  14  are  in  engagement  respectively  with 
the  pinions  9  and  (0.  When  caused  to  rise,  the 
racks  24,  25  drive  the  corresponding  pinions  9 
and  10  which  cause  the  jaws  to  move,  the  jaw  2 
in  the  direction  of  the  arrow  41  and  the  jaw  5 
in  the  direction  of  the  arrow  42.  The  two  jaws 
move  through  exactly  equal  amounts  and  hold 
the  types  fast  between  one  another  in  the  posi- 

^.  tion  defined  by  the  adjustable  stops  37,  until  the 
spring  32  begins  to  be  compressed;  when  the  line 
has  been  stereotyiied  the  mechanism  is  returned 
together  with  the  jaws  to  starting  position  by  the 
spring  36. 

?:0  III — Left  hand  shifting  of  the  line 

The  operator  brings  the  mark  on  the  hand- 
wheel  21  in  front  of  a  further  mark,  say  the  let- 
ter G,  on  the  casing  8.   Por  this  position  of  the 

^.  handwheel,  the  boss  13  is  disconnected  with  ref- 
erence to  the  pinion  9  while  the  boss  14  is  in 
engagement  with  the  pinion  10. 

The  right  hand  jaw  is  thus  not  driven  by  the 
cam-actuated  system  and  remains  against  its 

ir,  stop,  while  the  left  hand  jaw  is  driven  in  the  di- 
rection of  the  arrow  42. 

IV — Change  of  breadth  of  the  line  intended  for 
setting 

The  operator  brings  the  mark  on  the  hand 
^5  wheel  21  in  front  of  the  mark  D  on  the  casing. 
The  left  hand  jaw  is  thus  held  out  of  engage- 
ment. 

Supposing  the  half-nut  locking  the  rod  used 
for  justifying  is  raised,  in  the  usual  manner  by 
a  lever  pivotally  secured  say  to  the  cover  of  the 
casing,  the  operator  will  then  bring  the  mark 
borne  by  said  justifying  rod  in  front  of  the  mark 
corresponding  to  the  length  of  line  desired  on  the 
usual  scale  carried  in  the  case  considered  by  the 
•T  cover  of  the  casing  8.  The  half-nut  locking  the 
justifying  rod  being  lowered  back  into  operative 
position  through  the  agency  of  a  spring,  the 
operator  brings  the  right-hand  jaw  against  said 
rod  in  the  usual  manner  and  he  then  acts  on  the 
lid  handwheel  21  to  obtain  the  desired  displacement 
of  the  jaw  2,  the  different  points  of  engagement 
of  the  boss  13  corresponding  to  the  divisions  of 
the  justifying  rod  of  the  jaws. 

V — Setting  the  device  out  of  gear 

The  operator  brings  if  desired  the  mark  on  the 
handwheel  21  In  front  of  the  letter  D.  The  left- 
hand  jaw  is  thus  free.  For  setting  the  device  out 
of  gear,  he  disengages  the  member  38  and  the 

7(»  type-setting  machine  works  thereafter  as  an  or- 
dinary machine. 

My  improved  device  removes  the  necessity  of 
using  quadrats  and  spacing  strips  for  finishing 
short  lines  such  as  those  ending  paragraphs. 

75  It  avoids  the  handling  of  such  quadrats  and  spac- 
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ing-bands  for  centering  purposes  or  for  shifting 
the  text  leftwards.  For  type-setting  an  ordinary 
text,  it  does  away  with  the  use  of  the  spacing- 
strips  required  heretofore  for  giving  all  the  lines 
the  same  length. 

My  improved  device  is  secured  laterally  with 
reference  to  the  vice  in  the  place  of  the  usual 
justifying  support  for  the  vice  jaws,  which  sup- 
port is  then  secured  to  the  rear  of  the  casing  of 
the  centering  device  described.  All  the  parts  of  Ki 
my  improved  device  are  housed  in  a  fluid-tight 
casing  which  protects  them  against  the  impact 
of  lead  scrap  and  accidental  jets  of  molten  metal. 
Said  device  also  forms  a  very  resistant  unit  me- 
chanically incapable  of  disturbances  in  its  adjust-  1.5 
ment.   The  change  of  operation  between  center- 


ing, shifting  rightwards  and  shifting  leftwards  is 
performed  easily  without  any  shock  through  ac- 
tuation of  the  handwheel  which  is  automatically 
held  in  either  of  the  three  operative  positions 
provided  for  the  device. 

A  mere  rotation  through  90'  of  an  easily  ac- 
cessible hand-actuated  stop  allows  neutralisation 
of  the  device  when  it  is  desired  to  make  the  type- 
setting machine  work  as  an  ordinary  machine. 

By  securing  a  cam  element  on  to  the  cam  con- 
trolling the  arm  of  the  hammers  adjusting  the 
length  of  the  line,  the  control  of  my  device  may 
be  obtained  through  said  cam  clement  acting  as 
cam  27. 

PERNAND  CHARLES  SOUCHE. 
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My  invention  relates  to  auxiliary  devices  adapt- 
ed to  drive  light  vehicles  such  as  cycles  and  the 
like,  and  comprising  an  engine  proper  with  the 
corresponding  flywheel,  a  driving  member  for 
one  of  the  vehicle  wheels,  such  member  usually 
acting  by  frictional  engagement,  and  a  munber 
of  engine  accessories.  These  devices  preferably 
form  a  driving  unit  pivoted  about  a  shaft  car- 
ried by  the  vehicle  and  urged  against  the  corre- 
sponding wheel  by  gravity  or  by  spring  means. 

One  object  of  my  invention  is  to  provide  an 
auxiliary  driving  unit  of  the  kind  above  referred 
to,  wherein  the  fuel  tank  is  rigidly  carried  by 
the  unit  proper  and  practically  forms  a  part  of 
same. 

Another  object  of  my  invention  is  an  auxiliary 
driving  unit  of  the  character  described,  wherein 
the  fuel  tank  is  carried  by  the  lower  portion  of 
the  unit  to  lower  the  center  of  gravity  thereof. 

Still  a  further  object  of  my  invention  con- 
sists in  an  auxiliary  driving  tmit  wherein  the 
carburettor  is  disposed  above  the  fuel  tank  and  is 
fed  by  means  of  a  fuel  pump. 

My  invention  also  contemplates  an  auxiliary 
driving  unit  of  the  kind  above  referred  to,  where- 
in the  fuel  tank  is  disposed  co-axially  to  the 
crankshaft  and  in  opposed  relation  to  the  fly- 
wheel with  respect  to  the  vehicle  wheel  asso- 
ciated with  the  said  unit. 

The  annexed  drawing  diagrammatically  shows 
a  front  view  of  an  auxiliary  driving  unit  con- 
structed in  accordance  with  my  invention  and 
actuating  the  front  wheel  of  a  bicycle  or  the  like. 

The  driving  unit  illustrated  comprises  an  en- 
gine proper  ).  for  instance  of  the  two-stroke 
type,  carried  by  a  casing  or  support  2  pivoted  on 
a  member  3  supported  by  the  front  fork  which 


cooperates  with  the  front  wheel  5  of  the  cycle. 
The  frame  proper  is  shown  at  4.  The  engine  is 
disposed  laterally  of  wheel  5  and  the  latter  is 
driven  by  means  of  a  driving  roller  6  in  fric- 

5  tional  engagement  with  the  tyre. 

The  fuel  tank  8  is  placed  against  the  crank- 
case  of  engine  I ,  on  the  opposite  side  of  the  same 
with  respect  to  wheel  5  and  co-axially  to  the 
crankshaft.    It  is  preferably  cylindrical  as  and 

10  for  the  purposes  explained  below. 

There  is  associated  with  engine  I  a  flywheel  9 
keyed  on  the  engine  shaft  or  crankshaft  10  on 
the  other  side  of  wheel  5  with  respect  to  engine  ( . 
Flywheel  9  is  preferably  enclosed  within  a  casing 

15  (1  carried  by  a  flange  12  of  support  2  and  com- 
prising a  removable  cover  13. 

It  will  be  apparent  that  by  disposing  flywheel 
9  at  an  appropriate  distance  of  wheel  5  the  unit 
may  be  approximately  balanced  with  respect  to 

20  roller  6.  Of  course,  since  the  quantity  of  fuel 
within  tank  8  varies,  this  balance  cannot  be  ac- 
curate. 

Tank  8  and  casing  1  ( — 13  are  preferably  simi- 
lar in  shape,  as  illustrated,  in  such  a  manner 
25  that  the  unit  appears  as  a  symmetrical  assem- 
bly. 

The  engine  carburettor  14  is  preferably  dis- 
posed above  tank  8  directly  against  the  engine 
cylinder,  as  usual.  It  is  of  the  overflow  type  and 

30  is  fed  from  a  fuel  conduit  15  by  a  fuel  pimip  16, 
of  the  membran  type,  actuated  by  pressure  varia- 
tions v/ithin  the  engine  crankcase,  such  pres- 
sure variations  being  transmitted  by  a  pipe  17. 
And  there  is  also  provided  an  overflow  pipe  18 

35  returning  to  tank  8  the  suiplus  of  fuel  from  car- 
burettor 14. 

M.  MENNESSON. 
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The  Invention  relates  to  a  breaker  in  which  the 
arc  is  blown  at  the  same  time  on  the  fixed  elec- 
trode by  means  of  blowing  gases  produced  either 
by  the  arc  acting  on  the  walls  of  an  insulatine 
tube  closely  surrounding  the  mova,ble  electrode 
in  the  "engaged"  position,  or  by  the  action  of  air 
compression  caused  by  the  arc-heat  in  a  closed 
space  adjacent  to  the  fixed  electrode  above  the 
insulated  tube  mentioned  above,  and  on  the  mov- 
able electrode  by  a  pneumatic  blowing  process 
which  produces  the  compressed  fluid  by  using  a 
piston  shifting  in  a  cylinder,  driven  by  the  mo- 
tion of  the  movable  electrode. 

In  such  apparatus  which  have  been  realized  up 
to  now,  the  movable  electrode,  generally  hollow 
Js  used  as  a  conduct  for  the  blowing  gases  and  it 
is  provided  with  a  nozzle,  some  valves  or  slides 
being  designed  in  order  that  the  pneumatic  blow- 
ing might  only  occur  some  time  after  the  elec- 
trode has  left  the  insulating  tube  surrounding  it 
in  its  "engaged"  position. 

In  order  to  obtain  a  thorough  pneumatic 
blowing,  a  rather  large-sized  nozzle  should  be  de- 
signed. But,  the  inside  diameter  of  the  movable 
electrode  used  as  an  air-conduct  must  be  about 
twice  the  diameter  of  the  neck  of  the  nozzle,  in 
order  to  avoid  the  excessive  drops  of  pressure, 
and  the  inside  diameter  of  the  insulating  tube 
into  which  the  movable  electrode  penetrates  must 
be  larger  still,  whilst  the  production  of  a  high 
and  efficacious  blowing-gas  self-generating  proc- 
ess pressure  necessitates,  on  the  contrary,  an  in- 
sulating tube  with  a  small  diameter  (appreciably 
equal  to  the  diameter  of  the  nozzle  in  order  to 
obtain  the  best  blowing  condition?).  This  in- 
compability  is  removed  by  a  realization  carried 
out  according  to  the  invention  characterized  by 
the  use  of  a  solid  cylindrical  movable  electrode 
shifting  thi'ough  a  blowing-nozzle  in  a  fixed 
chamber  supplied  with  the  blowing  fluid  com- 
pressed by  the  piston,  driven  by  the  motion  of  the 
movable  electrode. 

The  annexed  drawing  shows  several  realizations 
carried  out  according  to  the  invention. 

In  the  drawing: 

Fig.  1  shows  a  breaker  with  self-blowing  of  the 
arc  on  the  fixed  electrode  and  with  pneum.atic 
blowing  in  the  opposite  direction  on  the  movable 
electrode. 

Pig.  2  shows  a  breaker  of  the  same  type  as  that 
of  Pig.  1,  but  realized  in  such  a  way  as  to  make 
the  movable  part  much  lighter. 

Fig.  3  shows  a  process  that  delays  the  action  of 
the  pneumatic  blowing. 

Fig.  4  shows  a  similar  process  realized  in  an- 
other way. 


Pig.  5  shows  some  improvement  in  the  blowing- 
nozzle  of  the  movable  electrode. 

Fig.  6  shows  in  cross-section,  and  Fig.  7  in 
front-section,  an  advantageous  disposition  of  the 
expansion-chambers  of  self-generated  blowing 
gases  for  contact  breakers  provided  with  dis- 
connecting electrodes  disposed  in  parallel  with 
the  cutting-off  electrode. 

In  Fig.  1,  I  represents  the  fixed  electrode,  2  an 
insulating  chamber  closely  surrounding  the  mov- 
able electrode  in  the  "engaged"  position,  and,  in 
the  particular  case  of  this  realization,  also  the 
fixed  electrode  1,  3  the  movable  electrode  con- 
stituted by  a  rod  controlled  by  a  steering-gear  in- 
cluding the  lever  4.  The  current  is  transmitted 
to  the  movable  electrode  by  a  system  of  contact- 
fingers  5.  A  piston  6  is  fixed  upon  the  electrode 
3  by  means  of  a  sleeve  7  fixed  on  the  movable 
electrode  by  stays  T  allowing  the  air  compressed 
by  piston  6  in  a  cylinder  6'  co-axial  with  the  elec- 
trode, to  penetrate  into  a  tube  8  in  which  the 
sleeve  7  slides.  This  tube  8,  used  as  a  nozzle,  is 
provided,  at  its  end.  with  a  blowing-nozzle  9. 
Apertures  1 0  are  made  in  the  bottom  of  the  cylin- 
der 6'  and  prevent  the  compression  or  depres- 
sion on  the  back  face  of  the  piston  6.  In  order 
to  delay  the  action  of  compression  and  to  lessen 
the  working  of  the  piston,  apertures  1 1  are  made 
in  the  cylinder  6'  in  such  positions  necessary  to 
produce  the  wanted  delay. 

The  cutting-off  of  high  intensities  is  carried 
out  when  the  electrode-rod  3  gets  out  from  the 
extremity  of  the  insulating  tube  2,  and  the  cut- 
ting off  of  low  and  mean  currents,  on  the  first 
passage  of  the  intensity  to  0,  following  the  com- 
ing of  the  rod  3 — end  above  the  neck  of  the  blow- 
ing-nozzle 9,  which  is  fixed  up  so  that  the  end 
of  the  movable  electrode  in  the  "disengaged"  po- 
sition is  in  the  part  of  the  neck  of  the  nozzle 
40  where  it  is  subject  to  the  highest  blowing. 

The  quantity  of  air  wasted  before  the  coming 
of  the  electrode  to  the  breaking- position  is  re- 
duced to  a  minimum  because  of  the  slight  play 
existing  between  the  electrode  3  and  the  nozzle 
9.  In  order  to  avoid  the  loss  of  air.  the  compres- 
,sion  may  also  take  place  only  afler  a  certain  run 
of  the  movable  electrode  by  using,  for  instance, 
the  above  mentioned  apertures  1 1 . 

Fig.  2  represents  a  realization,  similar  to  that 
of  Pig.  1,  but  in  which  it  has  been  endeavoured  to 
make  the  movable  part  the  lightest  possible. 

In  this  figure,  the  fixed  electrode  f  is  stil!  su  - 
rounded  with  the  insulating  tube  2.  the  movable 
electrode  3  passes  through  a  blowing-chamber  8 
provided  with  a  blowing-nozzle  9.  The  cuirent 
is  transmitted  to  the  movable  electrode  by  a  sys- 
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ten  of  contact-fingers  5.  A  controlling  steering- 
gear  includes  a  lever  4.  At  the  same  time,  the 
lever  4  operates  the  piston  of  a  compressor  6, 
which  supplies,  by  means  of  a  conduct  1 2  adjusted 
in  the  insulating-support,  the  chamber  8  with 
blowing  fluid. 

This  process  allows  to  shorten  the  rod  which 
constitutes  the  electrode  3;  the  result  is  a  diminu- 
tion of  the  length  and  space  occupied  of  the  outfit, 
a  diminution  of  the  drops  in  voltage  in  the  rod 
and  at  the  same  time  a  diminution  of  the  weight 
of  the  latter. 

In  order  to  delay  the  action  of  the  piston  8  and 
of  the  blowing,  apertures  1 1  may  also  be  designed 
in  the  cylinder  of  the  compressor,  or  even  an- 
other disposition,  such  as  the  one  represented  in 
Pig.  3,  in  which  the  operating-lever  4  is  provided 
with  an  axis  13  sliding  in  a  button-hole  14  ar- 
ranged on  the  push-rod  of  the  piston  6,  the  axis 
1 3  being  elastically  bound  by  a  spring  1 5  to  a  fixed 
thrust-block  16  of  the  push-rod  of  the  piston.  At 
the  beginning  of  the  disengaging  motion,  the  lever 
4  compresses  the  spring  without  appreciably  driv- 
ing the  piston  6  submitted  to  the  increase  of  pres- 
sure of  the  fluid  in  the  cylinder.  This  lack  of 
connection  between  the  lever  4  and  the  piston  6 
allows  the  lever  4  and  the  electrode  3  to  be  quickly 
set  to  fuU  speed. 

The  same  kind  of  result  may  be  obtained  by 
using,  as  a  lever  4  linked  to  the  push-rod  of  the 
piston,  a  cranked  lever  represented  in  Fig.  4,  and 
the  angle  of  which  is  such  as,  to  an  important 
longitudinal  shifting  of  the  extremity  A  connected 
to  the  electrode,  should  correspond  a  longitudinal 
shifting,  first  relatively  small  and  afterwards 
more  important,  of  the  extremity  B  setting  the 
piston  in  motion. 

In  the  device  of  Figs.  1  and  2,  the  cylinder  of  the 
compressor  constitutes  a  damper  for  the  cutting- 
off  of  high  currents  which  is  made  at  full  speed. 
In  the  cutting-off  of  low  and  mean  currents,  the 
strain  on  the  movable  rod,  due  to  the  pressure  of 
the  self-generated  blowing-gas  device,  is  added 
to  the  strain  of  the  switch  driving  organ  to  raise 
the  pressure  of  the  pneumatic  blowing. 

In  order  to  avoid  the  metallic  projections  or 
carbonized  deposits  on  the  leakage-line  of  the 
nozzle,  we  may  adopt  a  nozzle  with  cylindrical  ex- 
ternal outlines  protecting,  by  its  cross-section 
(c — c'),  the  leakage-line  (c — d,  c' — d'),  as  it  is 
shown  on  Pigs.  1  and  2.  In  order  to  improve  the 
protection  of  this  leakage-line,  the  nozzle  may  be 
provided,  as  it  is  shown  in  Fig.  5,  with  a  protect- 
ing the  leakage-line  (c — d — cc'd'e')  against  the 
projections  blown  out  from  the  aperture  of  the 
insulating  tube  2. 

Of  course,  though  the  self-generated  blowing 
gas  device  of  the  fixed  electrode,  schematically 
described  and  represented,  works  thanks  to  blow- 
ing-gases generated  on  the  walls  of  the  insulating 
tube  closely  surrounding  the  movable  electrode  in 
Its  "engaged"  position,  the  invention  applies  also, 
since  it  presents  the  same  advantage  when  the 
self-generated  blowing  gas  device  is  realized  in 
such  a  way  that  a  closed  space  is  adjacent  to  the 
fixed  electrode  above  the  insulating  tube  either  or 
not  emitting  gases  under  the  effect  of  the  electric 
arc  and  closely  surrounding  the  movable  electrode 
in  its  "engaged"  position.  Whatever  principle  is 
used  for  the  generation  of  the  blowing  gases,  it  is 
advantageous  to  have  the  extremity  of  the  blow- 
ing-tube come  out  into  a  chamber  of  large  size 
with  regard  to  that  of  the  tube,  and  in  which  the 
gases  expand  and  grow  cold  before  being  evacu- 
ated outside. 


Figs.  6  and  7  show  a  specially  interesting  realiz- 
ation of  this  expansion  chamber  in  the  case  when 
the  high  power  switch,  the  cutting-off  electrode 
section  of  which  is  too  smaU  to  stand  the  nominal 
5  current  continually,  has  to  be  shunted  by  a  dis- 
connecting switch  which  presents  itself  in  the 
shape  of  a  second  electrode  parallel  with  the  cut- 
ting-off electrode  of  the  disconnecting  switch. 

The  large  size  given  to  the  chamber  in  which 
10  the  arc-gases  expand,  considerably  interfere  with 
a  rational  disposition  of  the  electrode  constitut- 
ing the  disconnecting  switch  in  relation  to  the 
cutting-off  electrode. 

A  disposition  already  used  consists  in  having 
l.j  the  electrode  constituting  the  disconnecting 
switch  pass  in  the  chamber  used  for  the  gas- 
expansion,  and  designing  an  electric  and  me- 
chanical separation  of  the  passage  of  the  electrode 
constituting  the  disconnecting  switch  with  re- 
20  gard  to  the  inside  of  the  chamber. 

This  realization  presents  a  few  difficulties  of 
construction  and  also  has  the  disadvantage  of 
withdrawing  the  disconnecting  electrode  from 
ventilation  on  part  of  its  length. 
25  A  realization  made  according  to  the  invention 
eliminates  these  disadvantages  and,  on  the  con- 
trary, presents  some  particular  advantages;  it 
consists  in  adjusting,  in  the  chamber  v.-here  the 
gas-expansion  is  carried  cut,  a  conduct  the  sec- 
30  tion  of  v,'hich  is  that  of  a  U  and  in  which  the 
electrode  constituting  the  disconnecting  switch 
passes. 

In  the  realization  of  figs.  6  and  7,  the  enclosure 
18,  in  which  the  gas  expand  before  it  is  rejected 

35  outside,  includes  a  channel  19  in  the  shape  of 
a  U  in  which  the  disconnecting  electrode  20  passes, 
while  the  cutting-off  electrode  3  passes  in  the 
inside  of  the  insulating  tube  21  surrounded  with 
the  chamber  18.    The  cutting-off  of  the  discon- 

40  necting  electrode  precedes  that  of  the  cutting-off 
electrode,  its  engaging  following  that  of  the  cut- 
ting-off electrode. 

The  special  shape  cf  the  channel  allows  a  good 
ventilation  of  the  electrode  20  and  at  the  same 

1')  time  the  particular  shape  of  the  chamber  result- 
ing from  the  presence  of  the  channel  2  contributes 
to  a  better  guiding  for  the  evacuation  of  the  cut- 
ting-gases. 

Of  course,  instead  of  making  one  channel  only 

•''O  in  the  chamber  where  the  gas  expansion  is  carried 
out,  we  may  make  several  of  them,  in  which 
several  disconnecting  electrodes  disposed  in  par- 
allel with  the  cuttting-off  electrode,  will  pass. 
Independently  of  the  advantages  of  working,  al- 

5.5  ready  mentioned,  in  improved  conditions  of  cut- 
ting-off resulting  from  the  use  of  a  ipovable  elec- 
trode, and  consequently  of  an  insulating  tube 
closely  surrounding  it  in  the  "engaged"  position, 
of  a  small  diameter,  and  of  a  fixed  blowing  air- 

60  conduct  the  diameter  of  which  is  independent  of 
that  of  the  insulating  tube,  this  device  presents 
numerous  advantages  still  in  relation  to  the  sim- 
ilar devices  known  up  to  now.  Indeed  the  very 
slight  play  between  the  electrode-rod  and  the 
nozzle  allows  to  carry  out  the  pneumatic  blowing 
only  at  the  best  moment  and  in  a  definite  geo- 
metrical position,  independent  from  the  cut  off 
intensity,  when  the  extremJij'  of  the  electrode- 

70  rod  comes  above  the  neck  of  the  nozzle,  whereas 
the  working  of  a  gas-operated  valve  is  uncer- 
tain. 

Tlie  fixity  of  the  blowing-organ,  nozzle  and 
air-conduct  reduces  the  weight,  thence  the  inertia 
75  of  the  movable  part,  specially  with  the  disposi- 
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tion  of  fig.  2  and  allows  to  obtain  greater  speeds 
of  engaging  and  disengaging. 

For  an  equal  nominal  intensity,  the  diameter 
of  the  blowing  electrode-tube  being  superior  to 
the  diameter  of  a  rod  realized  according  to  the 
invention,  in  the  known  devices,  the  acceleration 
imparted  to  the  movable  part  by  the  pressure  of 
the  arc-gases  or  of  the  air  compressed  by  the 


arc-heat  in  the  chamber  adjacent  to  the  fixed 
electrode  above  the  insulating  tube  closely  sur- 
rounding the  movable  electrode  in  its  "engaged" 
position,  will  be  greater  and  the  kinetic  energy, 
5  that  is  to  be  damped  down,  will  also  be  greater 
than  in  the  devices  carried  out  according  to  the 
invention. 

BERNARD,  MARIE,  HILAIRE,  PAUL  PERNIER. 
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This  invention  relates  to  an  improved  feed 
controller  for  iecord  engraver-carrying  carriages 
adapted  to  fulfil  the  requirements  laid  down  for 
the  mechanical  registration  of  sound  tracks  on 
records  and  to  satisfy  the  most  up-to-date  needs 
so  far  as  automatism  and  safety  factors  are  con- 
cerned in  modern  record  broadcasting  technique. 

It.  may  be  recalled  that  for  practical  broad- 
casting purposes,  a  machine  should  be  adapted 
!d  receive  records  having  a  diameter  equal  to 
forty  centim.eters  and  should  revolve  at  speeds 
of  78  and  33  R.  P.  M.  Moreover,  several  dif- 
ferent pitches  on  the  spiral  furrow  must  be  uti- 
lisalile  depending  upon  the  length  of  the  record 
and  the  characteristics  of  the  material  of  which  !•) 
it  is  made.  As  furthermore  common  recordings 
must  often  exceed  the  registration  capacity  of 
one  face  of  the  record  and  all  emitting  stations 
now  use  the  so-called  differential  system  for  rec- 
ord reading,  means  must  be  provided  to  enable  20 
an  index  furrow  spaced  from  the  other  furrows 
to  be  produced  diu-ing  registration.  Such  index 
furrow  is  obtained  by  momentarily  increasing 
the  tool  carriage  feed  and  is  generally  called 
synchronization  furrow.  As  the  registration  2.5 
draws  to  its  close,  the  last  furrow  should  be 
moved  off  previous  furrows  and  should  be  closed 
up  so  that  while  the  pick  up  device  continues 
to  be  guided,  it  cannot  sweep  the  center  of  the 
record  and  produce  an  undue  rattle. 

Registering  machines  have  already  been  pro- 
posed to  enable  these  manipulations  to  be  effected 
manually  but  they  obviously  call  for  special  skill 
on  the  part  of  the  operator  who  must  therefore 
have  been  trained  therefor  during  a  considerable 
time.  Moreover,  no  matter  how  skillful  the  oper- 
ator may  be,  accuracy  of  movements  is  limited 
down  by  precision  in  human  reflexes  and  the 
latter  can  be  modified  by  the  physical  condition 
of  the  operator.  Apart  from  that,  as  synchroni- 
zation must  be  properly  indexed  on  both  oper- 
ating machines,  the  latter  must  be  simultane- 
ously accessible  to  the  operator,  thereby  consid- 
erably curtailing  the  possible  arrangements  of 
the  appliances  in  a  registering  studio. 

An  object  of  the  present  invention  is  to  pro- 
vide a  new  or  improved  feed  controller  for  rec- 
ord engraver-carrying  carriages  used  in  sound 
track  registering  machines  obviating  the  fore- 
going disadvantages  and  furnishing  all  freedom  ryO 
for  the  selection  of  sites  or  locations  ascribed 
to  the  machines. 

Another  object  of  the  invention  is  to  provide 
an  improved  controller  as  aforesaid  wherein  the 
means  ensuring  the  feeding  or  traversing  motion  ,5.5 


30 
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40 
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of  the  record  engraver-carrying  carriage  is  actu- 
ated through  a  pair  of  free  wheel  devices  oper- 
ated in  turn  from  the  record  carrier  drive,  one 
of  said  devices  being  associated  with  a  primary 
gear  such  advantageously  as  a  change  speed  gear 
while  the  other  device  is  associated  with  a  sec- 
ondary gear  adapted  for  a  quicker  feed  and  ca- 
pable of  being  temporarily  set  into  rotation  se- 
lectively through  a  clutch,  the  operation  of  said 
clutch  being  controllable  from  a  distance  to  suit 
requirements  throughout  the  recording  process. 

A  further  object  of  the  invention  is  to  pro- 
vide an  improved  controller  as  aforesaid  wherein 
th2  whole  cycle  of  motions  required  for  the  for- 
mation of  an  index  or  synchronization  furrow 
as  well  as  the  motion  required  for  closing  up  the 
furrow  at  the  end  of  the  record  are  automati- 
cally controlled,  thereby  obviating  any  manual 
handling  which  would  require  special  skill  and 
any  risk  of  a  record  being  damaged  by  uncle ver 
manipulation  on  the  part  of  a  clumsy  operator. 

A  still  further  object  of  the  invention  is  to 
provide  an  improved  controller  as  aforesaid  in- 
corporating safety  means  so  that  where  the  oper- 
ator inadvertently  forgets  to  switch  off  the  motor 
when  the  sound  track  or  furrow  reaches  the  cen- 
tral region  of  the  record  being  registered,  the 
carriage  feeder  holding  solenoid  is  automatically 
switched  off  and  the  engraver  is  brought  to  in- 
operative position. 

With  these  and  such  other  objects  in  view  as 
will  incidentally  appear  hereafter,  the  invention 
comprises  the  novel  construction,  combination 
and  arrangement  of  parts  that  will  now  be  de- 
scribed with  reference  to  the  accompanying 
diagrammatic  drawings  showing  a  convenient 
embodiment  of  the  same  and  forming  a  part  of 
the  present  disclosure. 

In  the  drawings: 

Figure  1  is  a  fragmentary  sectional  line  on 
the  zigzag  line  I — I  of  Fig.  2  showing  the  change 
speed  gear  and  the  actuating  means  for  the  car- 
riage feed  controller. 

Figure  2  is  a  sectional  view  on  the  line  II — II 
of  Fig.  1. 

Figure  3  is  a  sectional  view  on  the  line  III — III 
of  Fig.  1. 

Fig.  4  is  a  sectional  view  on  the  line  IV — IV 
of  Fig.  6. 

Fig.  5  is  a  sectional  view  on  the  line  V — V 
of  Fig.  6. 

Figure  6  is  a  fragmentary  sectional  view  on 
the  zigzag  line  VI — VI  of  Fig.  4. 

Figure  7  is  a  fragmentary  sectional  view  on 
the  line  VII— VII  of  Fig.  4. 
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Figure  8  is  a  wiring  diagram  showing  the  elec- 
trical connections  for  the  clutch  actuator. 

Figure  9  is  a  top  plan  view  of  the  entire  ap- 
paratus, assuming  certain  parts  to  be  broken 
away  for  the  sake  of  clearness.  5 

Figure  10  is  a  fragmentary  sectional  view  on 
the  line  X— X  of  Fig.  9. 

Like  reference  characters  designate  like  parts 
throughout  the  several  vie-vvs. 

As  illustrated  in  Fig.  9,  a  motor  (00  is  secured  10 
to  the  casing  101  of  a  train  of  gears  102,  (03, 
(04,  (05  adapted  to  transmit  the  impulse  from 
said  motor  to  a  toothed  wheel  (06  fast  on  a  shaft 
(07  supporting  a  record-carrying  platform  (08. 
Constructional  details  of  the  drive  are  fully  set  15 
forth  in  a  co-pending  application  and  will  not 
on  that  ground  be  described  in  detail  in  the  pres- 
ent specification. 

The  record-carrying  platform  (08  actuates  a 
worm  (09  secured  to  the  axis  ( (0  of  the  gear  (05.  20 

An  annular  worm  wheel  ( ( (  meshing  with  said 
worm  communicates  the  motion  of  the  platform 
(08  to  a  change  speed  gear  through  a  flexible 
shaft  ((2  having  its  end  fixed  to  a  stub  shaft  (. 
The  transmission  ratio  is  so  reckoned  as  to  cause  25 
the  shaft  (  to  revolve  at  the  same  angular  speed 
as  the  platform  (08.  The  shaft  (  has  rigidly 
secured  thereto  a  pinion  2  meshing  with  a  spur 
wheel  3  rigidly  fixed  to  a  spindle  4  which  is  hollow 
over  a  portion  of  its  length  to  accommodate  a  30 
plunger  5  carrying  a  transmitting  finger  8.  The 
axial  movements  of  said  plunger  are  derived  from 
an  annular  worm  wheel  7  meshing  with  a  worm 
8  rigidly  carried  by  the  plunger  5.  The  worm 
wheel  7  is  fast  upon  a  shaft  9  fitted  with  a  man-  35 
ually  operated  pitch-varying  hand  wheel  9^  CFig. 
9).  The  transmitting  finger  G  projects  sidewise 
from  the  tubular  spindle  4  through  a  port  (0 
therein.  Opposite  said  port  are  provided  for  idle 
rotation  four  pinions  ((,  (2,  (3,  (4  respectively  40 
formed  with  grooves  (5,  (G,  (7,  (8  adapted  se- 
lectively to  receive  the  upper  portion  of  the  trans- 
mitting finger  G  which  projects  through  the  port 
(0.  Each  of  the  pinions  ((,  (2,  (3,  (4  forming 
the  "primary  gear"  meshes  with  one  of  four  spur  45 
wheels  (9,  20,  2(,  22  loosely  mounted  for  idle 
rotation  on  a  spindle  23  and  interconnected  by 
countersunk  dowels.  The  four  spur  wheels  (9, 
20,  2(,  22  drive  the  shaft  23  through  a  cushioning 
unit  comprising  dowels  24  tightly  fitted  in  plastic  oi) 
material  blocks  25  housed  in  corresponding  re- 
cesses in  the  spur  wheel  (9.  Such  dowels  engage 
into  a  free  wheel  ring  26  which  drives  the  shaft 
23  through  wedging  feathers  27  and  a  bushing 
28  fast  upon  said  shaft.  Such  feathers  enable  .5.) 
the  shaft  23  to  be  driven  by  the  free  wheel  ring 
26  while  preventing  the  same  from  being  driven 
by  the  shaft  23. 

As  shown  in  Figs.  1  and  2,  the  end  of  the  shaft 
(  has  keyed  thereto  a  pinion  30  meshing  with  a 
companion  pinion  3(  fast  upon  a  pin  32  which, 
through  a  magnetic  clutch,  drives  a  spur  wheel 
34  meshing  with  a  pinion  35  and  a  gear  36.  This 
gear  36  (hereafter  called  the  "secondary  gear") 
is  loosely  mounted  on  an  intermediate  shaft, 
while  the  pinion  35  loosely  mounted  on  the  shaft 
23  drives  the  latter  through  cushioning  means 
comprising  dowels  37  having  a  tight  fit  in  plas- 
tic material  blocks  housed  in  recesses  in  the 
pinion  35.  Such  dowels  37  are  in  engagement  -q 
with  a  free  wheel  ring  38.  The  drive  of  the 
shaft  23  takes  place  owing  to  the  wedging  effect 
of  feathers  39  on  the  bushing  28  rigid  upon  said 
shaft  23.  Such  feathers  39  are  so  arranged  that 
the  pinion  35  can  drive  the  shaft  23  when  both  75 


elements  of  the  clutch  33  are  in  inter-engage- 
ment and  that,  conversely,  the  pinion  35  cannot 
be  driven  by  the  shaft  23. 

As  shown  in  Fig.  6,  the  above-stated  magnetic 
clutch  is  made  up  of  two  parts,  one  of  which  (40) 
is  rigid  with  the  spur  wheel  34,  while  the  other 
one  (33)  is  rigid  with  the  pin  32  operated  by 
the  stub  shaft  (.  An  electromagnet  having  its 
winding  42  coiled  around  the  pin  32  controls  its 
axial  movements.  Said  winding  42  is  fed  by  an 
auxiliary  source  of  electricity  (not  shown)  and 
has  one  of  its  terminals  earthed  and  its  other 
terminal  connected  to  a  contact  blade  44  bearing 
against  the  end  of  the  pin  32. 

The  driving  device  for  controlling  the  feed  of 
the  carriage  ( (8  and  the  movements  of  the  sound 
track  engraver  ((7  comprises  the  following  ele- 
ments: 

1° — Electric  switches  H,  I,  K,  L,  M  (Fig.  7) 
mutually  interconnected  electrically  speaking  and 
fitted  on  a  common  shaft  operatively  connected 
to  the  movable  element  33  of  the  clutch  and  con- 
sequently to  the  carriage  feeding  worm. 

2° — A  relay  A  of  the  telephone  type. 

3° — A  pair  of  relays  B,  C  of  the  telephone  type 
having  wiper  contacts. 

4° — Control  switches  S,  F,  G,  V,  R. 

5° — A  pair  of  electromagnets  E,  D  adapted  to 
respectively  hold  in  operative  position  a  nut  ( ( 5 
engaging  a  feed  worm  ((6  which  controls  the 
motions  of  the  carriage  ( (8  and  an  engraver  ( (7; 
the  latter  is  described  in  detail  in  a  co-pending 
application. 

6° — A  limit  switch  P  for  the  carriage. 

1" — A  pair  of  safety  switches  U,  T. 

8° — An  auxiliary  source  of  electric  current  'not 
shown)  tapped  at  n  and  m  (Fig.  8) . 

As  shown,  the  relay  A  has  a  winding  a  and  a 
twin  blade  reversing  switch  45,  46  whose  blades 
respectively  come  into  contact  either  with  con- 
tacts 50,  49  or  else  with  contacts  48,  47  depend- 
ing upon  whether  the  winding  is  energized  or  de- 
energized. 

Likewise,  the  relay  B  has  a  winding  b  and  a 
reversing  switch  comprising  three  blades  5(,  52, 
53  which  respectively  come  into  contact  either 
with  contacts  58,  57,  59  or  else  with  contacts  55. 
54,  56  depending  upon  whether  the  winding  b  of 
the  relay  is  energized  or  deenergized. 

Likewise  again,  the  relay  C  has  a  pair  of  wind- 
ings c',  c-  and  a  reversing  switch  including  a 
pair  of  blades  60,  G(  which  respectively  come  into 
contact  either  with  contacts  62,  63  or  else  with 
contacts  64,  65  depending  upon  whether  the  wind- 
ings are  energized  or  deenergized. 

The  revoluble  switches  are  each  constituted  by 
a  wiper  contact  76,  77,  78,  79.  80  and  a  cam  86.  67, 
68.  S9,  70  made  of  an  insulating  material  covered 
over  a  portion  of  its  periphery  by  a  metal  blade 
7(,  72.  73,  74.  75.  All  metal  blades  7 (  to  75  in- 
clusive are  electrically  connected  by  the  wiper 
contact  80  and  the  blade  75  to  one  pole  (7?)  of  an 
auxiliary  source  of  electricity  (not  shown). 

The  switch  U  is  a  two  position  single  switch. 
It  comprises  a  blade  8(  electrically  connected  to 
the  electromagnet  D,  and  a  contact  stud  82  elec- 
trically connected  to  said  auxiliary  source  by  be- 
ing properly  earthed. 

The  switch  T  is  a  two  position  two  pole  switch. 
It  comprises  a  pair  of  blades  83,  84  and  a  pair  of 
contacts  85,  86.  Said  switch  T  is  controlled  by 
the  douiJle  electromagnet  E  wliich  simultaneously 
actuates  the  nut  ((5  through  the  medium  of  a 
lever  ((9  pivoted  at  (20  upon  the  adjacent  part 
of  the  carriage  and  subjected  to  the  action  of  a 
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spring  121  which  tends  to  remove  the  nut  H5 
from  the  worm  116.  The  nut  115  controls  the 
feed  of  the  carriage  1 1 8  to  which  the  engraver 
117  is  secured.  To  that  effect,  the  nut  118  pro- 
jects tlii-ough  a  port  122  in  the  carriage,  and  the  3 
latter  is  slidably  received  in  a  groove  123  formed 
in  the  machine  frame.  It  will  be  seen  that  the 
nut  115  is  removed  from  the  worm  116  by  the 
spring  1 2 1  as  soon  as  the  electromagnet  E  ceases 
to  be  energized,  said  spring  simultaneously  open-  10 
ing  the  switch  T. 

The  switch  U  is  controlled  in  a  similar  way. 

Tt  is  a  m.atter  of  course  that  the  electromagnets 
E,  D  might  be  superseded  by  similarly  acting 
mechanical  means. 

As  will  be  understood  from  the  foregoing,  both 
switches  T.  U  are  manually  closed  while  they  are 
automatically  opened  by  means  of  an  electrically 
or  mechanically  operating  device  when  the  elec- 
tromagnets D.  E  are  respectively  deenergized. 

The  control  switches  S,  F,  R.  V,  C  comprise 
prc,':s  buttons  among  which  those  referenced  by 
S,  F  and  R  are  for  closing  purposes  while  those 
referenced  by  V,  G  are  for  opening  purposes. 

The  operation  cf  the  entire  device  takes  place 
as  follows  and  will  be  set  forth  under  successive 
headings: 

Starting  of  device 

The  motor  100  which  is  adapted  to  actuate  the 
record-carrying  platform  108  is  first  switched  on. 
Then  shortly  before  the  outset  of  the  sound  track 
registration,  the  safety  switch  T  is  manually 
closed.  This  energizes  the  double  electromagnet 
E  (through  n,  51 ,  V,  P.  83,  85  and  m )  and  enables 
the  nut  1 15  on  the  carriage  1 18  to  be  brought  into 
engagement  with  the  feed  worm  (18.  As  the 
registration  begins,  the  safety  switch  U  is  closed 
and  the  engraver  1 17  is  laid  upon  the  record  (not 
shovm)  cairied  by  the  platform  108.  As  the  elec- 
tjomagnct  D  is  then  energized  through  n,  T,  86, 
00,  G,  8i,  62  and  m.  it  holds  down  tlie  engraver 
1 17  in  operative  position,  whereupon  the  registra- 
tion of  the  sound  track  takes  place  normally  as 
set  forth  in  a  co-pending  application. 

It  will  be  seen  that  owing  to  the  provision  of 
the  rafety  switches  T,  U,  it  is  quite  impossible  to 
perform  an  unskillful  manipulation  when  start- 
ing a  sound  track  registration  and  to  scratch  or 
otherwise  hurt  the  record.  Thus  for  example  the 
engraver  cannot  be  laid  upon  the  record  if  the 
carriage  nut  is  not  in  engagement  with  the  worm. 

Generation  of  a  synchronization  farrow 

When  the  operator  wants  a  synchronization 
furrow  to  be  produced,  it  is  only  sufficient  for  him 
to  operate  the  press  button  S  to  close  the  circuit. 
The  closure  of  the  circuit  energizes  the  winding 
<I2  of  the  magnetic  clutch  33  (through  n.  S,  45, 
48,  54,  52,  44  and  m)  whose  elements  are  thus 
intf.rwedged.  From  now  on,  tlie  stub  shaft  I 
drives  the  shaft  23  through  the  pinions  30.  31, 
the  spur  wheels  34,  35,  the  elastic  coupling  35,  37, 
the  free  wheel  ring  38  and  the  feathers  39  which 
then  come  into  v.'edging  relation  with  the  bushing 
28  which,  as  aforesaid,  is  rigid  with  the  shaft  23. 
These  pinions  and  spur  wheels  are  so  provided 
that  the  sliaft  23  should  revolve  about  four  times 
faster  tlian  when  it  is  actuated  by  the  pinions  1 1 , 
S2,  !3,  !4.  As  a  result  of  this,  the  engraver- 
carrying  carriage  is  also  fed  four  times  faster 
and  the  resultant  furrow  or  sound  track  also  has 
a  higher  pitch. 

As  the  spur  wheel  34  meshes  with  the  gear  36, 
the  revoluble  switches  H,  I,  K,  L.  M  are  rotatably 
driven.    The  pinions  31,  30,  34,  36  are  so  selected 


as  to  cause  the  rotary  speed  of  the  switches  to 
be  equal  to  that  of  the  record-carrying  platform 
108,  whereby  to  one  full  revolution  of  said  plat- 
form corresponds  a  full  revolution  of  the  switches 
H.  I,  K,  L,  M. 

Shortly  after  the  beginning  of  this  rotary  mo- 
tion, the  wiper  contact  78  of  the  switch  K  rides 
over  the  cam  blade  73.  As  said  blade  is  con- 
nected to  the  source  of  electrical  current  via  the 
switch  K  and  as  the  Vvipcr  contact  78  is  connected 
to  the  contact  54,  tiie  sivitch  shunvs  the  press 
button  S.  This  results  in  the  magnetic  clutch 
remaining  engaged  even  if  the  operator  releases 
the  button  S.  Then  as  the  rotation  of  the 
switches  continues,  the  wiper  contact  79  of  the 
switch  I  rides  over  the  cam  blade  74.  The  latter 
is  connected  to  the  source  of  current  through  the 
switch  H,  while  the  wiper  contact  79  is  connected 
to  one  end  of  the  winding  a  of  the  relay  A  whose 
■}{)  other  end  is  directly  connected  to  said  source  by 
proper  earthmp.  Therefore  the  relay  A  is  ener- 
gized and  actuates  the  two  pole  switcli  45,  46. 
From  that  moment  on,  the  press  button  S  is  con- 
nected via  the  blade  45  to  the  contact  50  which 
.  is  connected  to  the  wiper  contact  79  and  is  ac- 
cordingly switched  off.  Consequently  the  clutch 
remains  energized  until  the  switches  resume  their 
inoperative  position.  This  takes  place  after  a 
full  revolution  of  the  latter.  In  fact,  after  a  full 
revolution  of  the  switches  K.  I,  the  wiper  contacts 
78,  79  respectively  move  off  their  cam  blade  73.  74 
so  that  the  relay  A  is  deenergized  as  well  as  the 
winding  42  of  the  magnetic  clutch.  At  that 
moment,  the  whole  device  comes  to  a  standstill  in 
.5.1  the  original  position,  the  clutch  being  disengaged 
and  the  shaft  23  is  again  operated  through 
the  pinions  11,  12,  13,  14  forming  the  primary  or 
change  speed  gear.  As  the  switches  H,  J,  K,  L,  M 
revolve  at  the  same  speed  as  the  record-carrying 
40  platform  108,  it  will  be  found  that  the  engraver 
has  cut  only  one  synchronization  furrow  of  higher 
pitch. 

Where  it  is  desired  to  produce  two  synchroniza- 
tion furrows  one  after  the  other,  it  is  only  suflB- 
^-  cient  to  press  the  button  R  shortly  after  reaching 
the  end  of  the  first  furrow  and  to  hold  it  in  this 
position  during  a  fraction  of  revolution  of  the 
platform,  i.  e.  during  a  short  period  of  time  just 
sufficient  to  enable  the  wiper  contact  78  to  again 
5^  come  into  engagement  with  the  metal  blade  73. 

End  of  record  registration 

The  end  of  the  record  registration  is  controlled 
by  operating  the  press  button  F  to  close  the  cir- 
55  cuit.    When  pressing  upon  the  button  F,  the 
winding  b  of  the  relay  B  and  the  winding  of 
the  relay  C  which  are  connected  in  parallel  are 
energized  through  the  blade  46  and  the  contact 
47  of  the  relay  A.    The  relay  B  is  then  "stuck" 
J., J  and  operates  the  three  pole  reversing  switch  51, 
52,  53  while  the  relay  C  operates  the  two  pole 
reversing  switch  60,  61.    Consequently  the  wiper 
contact  77  of  the  revoluble  switch  L  is  connected 
to  the  contact  47  via  the  contacts  59  and  53.  As 
(;5  said  wiper  77  is  in  contact  with  the  cam  blade  72 
and  as  this  blade  is  connected  with  the  source  of 
current,  through  the  switch  K,  the  press  button 
F  is  shunted  by  the  switch  L.    Therefore  the  op- 
erator can  release  the  button  F  without  any  risk. 
70  Moreover,  the  blade  52  is  now  in  contact  with  the 
contact  57  so  that  the  winding  42  of  the  clutch 
is  directly  fed.    The  clutch  being  operative,  an 
increased  pitch  furrow  is  cut  in  the  record,  as 
above  stated,  while  the  switches  are  set  into  revo- 
75  lution.    Furthermore,  the  carriage  nut  holding 
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electromagnet  E  which  was  fed  via  55.  51.  V 
and  P  is  now  fed  via  H.  71,  76.  58,  51.  V  and  P 
but  as  the  relay  B  has  a  wiping  contact  no  in- 
terruption of  current  takes  place  at  E.  As  the 
relay  C  is  now  "stuck."  the  winding  c'  is  fed 
through  the  contacts  61  and  65  while  the  en- 
graver holding  electromagnet  D  which  was  fed 
through  the  contacts  60  and  62  is  now  fed  through 
the  contact  60. 

It  will  be  noticed  that  as  the  relays  B  and  C 
belong  to  the  wiper  contact  type,  all  the  reverses 
occur  without  break  in  current  feed  so  that  the 
electromagnets  E  and  D  constantly  remain  ener- 
gized. Consequently  the  engraver  remains  ap- 
plied on  the  record  and  the  carriage  continues  its 
motion. 

After  slightly  less  than  a  revolution  of  the 
switches,  the  wiper  contact  76  moves  off  the  cam 
blade  7 1  so  that  the  switch  M  cuts  off  the  current 
feed  to  the  electromagnet  E.  Under  the  influ- 
ence of  the  spring  12  (,  the  carriage  nut  is  then 
disengaged  from  the  worm  and  opens  the  safety 
switch  T.  The  engraver  carriage  is  thus  brought 
to  a  standstill  and  henceforward  the  engraver  cuts 
a  circumference  into  the  record.  The  wiper 
contact  77  of  the  switch  L  moves  off  the  cam 
blade  72  and  cuts  off  the  winding  b  of  the  relay 
B.  The  three  pole  reversing  switch  then  resumes 
its  original  position  but  the  winding  42  of  the 
magnetic  clutch  is  still  fed  through  the  wiper 
contact  78  and  the  cam  blade  73  which  at  that 
time  are  already  in  mutual  contact.  However, 
the  current  feed  to  the  winding  of  the  relay  C 
is  cut  off  but  the  relay  C  remains  "stuck"  since 
its  winding  is  connected  in  parallel  upon  the 
clutch  winding  42  beyond  the  switch  K. 

After  a  second  full  revolution  of  the  switches, 
the  wiper  contact  78  moves  off  the  cam  blade  73 
and  cuts  off  the  current  from  the  clutch  winding 
42  and  also  from  the  electromagnet  D  connected 


in  parallel  thereto.  The  whole  switch  assembly 
H.  I,  K,  L,  M  is  arrested  in  the  original  position, 
and  as  the  electromagnet  D  is  no  longer  energized 
it  allows  a  lifting  back  motion  of  the  engraver 
,5  under  the  influence  of  its  return  spring  fnot 
shown)  and  thus  opens  the  safety  switch  U.  A 
closed  furrow  is  then  defined  and  the  engra%'er 
is  lifted  off. 

It  will  be  seen  that  the  whole  cycle  of  motions 

10  which  is  necessary  for  the  formation  or  cutting 
of  a  synchronization  furrow  and  of  a  record  end 
furrow  is  automatically  controlled.  Therefore 
there  is  no  need  to  exercise  any  manual  skill  or 
special  tricks  to  bring  about  such  motions  while 

1,-,  any  risk  of  a  record  being  detrimentally  affected 
by  lack  of  skill  on  the  part  of  the  operator  is  pre- 
cluded. Furthermore,  the  two  machines  which 
require  to  be  synchronized  may  not  be  simultane- 
ously located  within  easy  reach  of  the  operator. 

20  Where,  moreover,  the  operator  forgets  to  per- 
form control  for  the  record  end,  it  will  be  seen 
that  as  soon  as  the  carriage  reaches  the  center 
of  the  record  it  causes  the  switch  P  to  be  opened. 
Said  switch  cuts  off  the  current  which  was  feed- 

25  ing  the  electromagnet  E  that  held  the  carriage 
nut  so  that  the  carriage  is  brought  to  a  standstill. 
Disengagement  of  the  carriage  nut  opens  the 
safety  switch  T  which  cuts  off  the  electromagnet 
D  which  so  far  held  the  engraver.   The  latter  is 

30  then  lifted  and  opens  the  safety  S'Ritch  U. 

Where  this  is  required,  the  press  button  G  per- 
mits the  engraver  to  be  lifted  off  the  record  in 
the  course  of  a  sound  track  registering  process 
without  requiring  stoppage  of  the  carriage  while 

33  the  press  button  V  connected  in  series  with  the 
switch  P  permits  the  carriage  feed  to  be  stopped 
and  the  engraver  to  be  lifted  off  the  record  at 
each  desired  moment. 

40  LUCIEN  CHANAL. 
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As  is  well  known,  in  sound  track  registering 
macliines,  tlie  speed  of  revolution  of  the  platfoiin 
supporting  a  disk-shaped  record  being  engraved 
should  be  as  constant  as  possible.  It  is  in  par- 
ticular absolutely  imperative  to  preclude  all  vi- 
brations and  periodic  variations  of  the  speed  of 
revolution  because  such  periodic  variations  as  for 
example  those  caused  by  the  coming  of  gear 
teeth  into  meshing  relation  are  perfectly  per- 
ceptible when  afterwards  playing  the  record.  It 
lias  even  been  noticed  that  the  very  unevenness 
of  balls  used  in  registering  records  generates  vi- 
brations which  are  detrimental  to  a  high  grade 
registration.  Therefore  in  order  to  permit  the 
achievement  of  a  perfect  registration  on  records, 
it  is  necessary  to  avoid,  on  the  one  hand,  the 
transmission  of  vibrations  set  up  by  the  motor 
and  gear  to  the  record-carrying  platform  and, 
on  the  other  hand,  the  occurrence  of  any  varia- 
tion in  the  speed  of  revolution  of  said  platform. 

Devices  created  heretofore  to  fulfill  the  afore- 
said requirements  are  generally  very  complicated 
and  hard  to  assemble  and  adjust  while  not  be- 
ing entirely  satisfactory  because  whereas  the  vi- 
brations from  the  motor  and  the  variations  of 
its  power  torque  are  not  actually  transmitted  to 
the  platform,  yet  the  vibrations  generated  by 
frictions  arising  between  the  stationary  and  mov- 
able portions  of  the  platform  spindle  bearings 
may  be  propagated  to  said  platform. 

An  object  of  the  present  invention  is  to  pro- 
vide a  new  or  improved  device  obviating  the 
aforesaid  disadvantages  and  adapted  to  uniform- 
ly drive  the  record-carrying  platform  of  a  sound 
track  registering  machine,  wherefor  said  plat- 
form is  pivotally  supported  or  revolubly  ful- 
crumed  on  a  vertical  pin  or  stem  rigid  with  a 
frame  and  has  point  or  tangential  contact  at 
its  center  on  a  bearing  surface  provided  endwise 
on  said  pin. 

Another  object  of  the  invention  is  to  provide 
a  driving  device  as  aforesaid  adapted  to  mini- 
mize frictions  and  to  inhibit  the  generation  of 
vibrations  such  as  those  produced  by  multiple 
fulcrum  bearings,  means  being  provided  for  pre- 
venting motor  vibrations  and  instantaneous  speed 
variations  from  being  transmitted  to  the  record 
carrier. 

A  further  object  of  the  invention  is  to  provide 
a  driving  device  as  aforesaid  wherein  swift  and 
small  amplitude  oscillations  are  nullified  by  the 
high  inertia  of  the  record-carrying  platform. 

And  a  still  further  object  of  the  invention  is 
to  provide  a  record  carrier  driving  device  as 
aforesaid  made  up  of  parts  so  constructed  in  a 
rugged  and  durable  way  and  so  mutually  com- 
bined as  to  afford  comparative  important  ad- 
vantages so  far  as  easiness  of  assembly,  dis- 
mantling and  adjustment  are  concerned. 


With  these  and  such  other  objects  in  view  as 
Vv'ill  incidentally  appear  hereinafter,  the  inven- 
tion comprises  the  novel  construction,  combina- 
tion and  arrangement  of  parts  that  will  now  be 
5  described  in  detail  with  reference  to  the  accom- 
panying diagrammatic  drawing  exemplifying  a 
convenient  embodiment  of  the  same  and  forming 
a  part  of  the  present  disclosure. 
In  the  drawing: 

10  Figure  1  is  mostly  an  axial  sectional  view  of 
the  device  in  its  entirety. 

Figure  2  is  a  fragmentary  sectional  view  on  the 
line  II— II  of  Fig.  1. 

As  shown  in  Pig.  1,  the  platform  I  adapted  to 

15  carry  a  record  (not  shown)  to  be  sound  regis- 
tered by  a  conventional  engraving  process  capa- 
ble of  producing  a  modulated  track  or  furrow  is 
centrally  supported  in  equilibrium  upon  an  axial 
bearing  comprising  a  ball  2  housed  in  a  conical 

20  recess  formed  in  the  upper  end  of  a  vertical 
pin  or  stem  3  rigidly  set  into  a  socket  4^  on  the 
base  frame  i.  Said  socket  4*  is  of  sufficient  length 
to  hold  the  pin  properly  guided  and  centered 
and  to  ensure  perfect  steadiness  thereof  in  its 

25  up.standing  position. 

The  pin  3  has  a  pair  of  bearing  surfaces  5,  6 
separated  by  a  reduced  portion  and  tightly  fitted 
in  a  bushing  tucked  up  into  a  hollow  hub  por- 
tion I**  extending  downwardly  from  and  rigid 

30  with  the  platform  1 . 

Integral  with  the  base  frame  4  are  three  posts 
such  as  7  on  which  the  motor  and  speed  reducer 
or  gear  unit  of  conventional  structure  (not 
shown)  is  supported  by  means  of  damping  or 

35  cushioning  blocks  comprising  resilient  washers 
8  (made  for  example  of  natural  or  synthetic  rub- 
ber) shrunk  into  recesses  formed  in  the  lower 
.surface  of  a  bed  plate  9.  An  elongated  bush  10 
threaded  at  both  ends  permits  the  washers  8  to 

40  be  properly  centered  and  clamped  home  in  their 
recesses  by  means  of  nuts  1 1 .  Dowels  1 2  having 
threaded  ends  screwed  into  bores  in  the  posts  7 
and  a  smaller  diameter  than  the  inner  diameter 
of  the  bushes  10  permit  the  bed  plate  9  to  be  set 

45  and  clamped  at  the  required  level  in  a  horizontal 
plane  by  means  of  upper  and  lower  nuts  14,  15. 

It  will  be  understood  that,  owing  to  this  ar- 
rangement, no  vibration  from  the  motor  and 
speed  reducer  gear  casing  can  be  transmitted  to 

60  the  frame  and  consequently  to  the  record  car- 
rier I. 

The  motor  casing  comprises  the  bed  plate  9 
on  which  the  motor  of  known  type  (not  shown) 
as  well  as  the  associated  gear  also  of  known  type 

55  (not  sho\vn)  which  transmits  the  power  torque  to 
the  record  carrier  I  and  revolves  the  same  at 
suitable  speed  are  supported.  For  the  sake  of 
clearness  of  the  drawing,  only  a  horizontal 
toothed  wheel  16  and  adjacent  parts  driving 

60  the  platform  I  without  transmitting  torque  varia- 
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tions  are  shown  but  it  is  believed  that  the  re- 
mainder of  the  structure  will  be  clearly  under- 
stood from  anyone  skilled  in  the  art. 

The  toothed  wheel  16  is  rotatably  supported 
by  means  of  bushes  17  fitted  in  the  bed  plate  9 
and  in  the  lid  18  of  the  motor  casing.  In  said 
wheel  16  is  formed  a  central  recess  having  a 
sufficient  diameter  to  provide  ample  space  for 
snugly  receiving  the  hub  I''  of  the  platform  I 
without  any  risk  of  contact. 

The  upper  end  of  the  hub  16^  of  the  wheel 
16  projects  from  the  motor  casing  and  carries, 
rigidly  secured  thereto  by  screws  (not  shown) 
the  driving  element  of  a  coupling  comprising  a 
trough-shaped  member  19  containing  a  suitable 
liquid  of  appropriate  viscosity.  Inside  this  mem- 
ber 19  is  accommodated  the  driven  element  of 
the  coupling,  which  element  is  fixed  by  screws 
(not  shown)  or  the  like  to  the  platform  I.  The 
driven  element  of  the  coupling  also  comprises  a 
trough-shaped  member  20  whose  walls  run  par- 
allel to  those  of  the  trough-shaped  member  19 
and  are  immersed  in  the  liquid  therein  contained. 

The  record-carrying  platform  1  is  driven 
through  a  pair  of  motion  transmitter  rollers  21 
diametrically  opposed  to  each  other  and  keyed 
to  lugs  rigid  on  the  driven  element  20,  the  lat- 
ter being  fixed  in  turn  to  the  platform  1  by 
screws  (not  shown).  Each  roller  21  is  embraced 
by  a  pair  of  blade  springs  22  firmly  secured  at 
their  lower  ends  to  the  trough-shaped  member 
19  foiTning  the  driving  element  of  the  coupling. 
The  distortions  of  said  blade  springs  are  limited 
on  both  sides  of  a  balanced  position  by  stops 

23  (Fig.  2)  having  a  slightly  convex  inner  face 

24  to  enable  said  blades  to  come  into  resting 
engagement  thereagainst.  The  outline  of  the 
faces  24  is  so  selected  as  to  cause  a  relatively 
small  motion  of  the  roller  21  to  correspyond  to  a 
large  variation  of  the  blade  spring  behavior  ow- 
ing to  a  change  of  its  free  length. 

The  operation  of  the  device  takes  place  very 
simply  as  follows: 

When  the  motor  operates,  it  drives  through  a 
gear  of  known  type  (not  shown)  the  wheel  16 
and  trough-shaped  member  19.  The  record-car- 
rying platform  1  is  revolved  through  the  blade 
springs  22  and  the  rollers  2 1  frictionally  embraced 
thereby.  When  starting,  as  the  platform  inertia 
is  considerable,  the  springs  22  yield  off  and  come 
into  contact  with  the  stops  23  so  that  the  drive 
becomes  rigid  until  normal  running  conditions 
are  reached.  Afterwards  the  effort  transmitted 
from  the  motor  is  reduced  to  that  required  for 
keeping  the  carrier  in  motion  and  overcoming 
the  resistance  thereon  due  to  the  engraving  ac- 
tion on  the  record.  Such  resistance  is  extremely 
small.  The  rear  spring  which  up  to  then  was 
tight  is  raised,  whereupon  the  roller  moves  to  its 
balanced  position  (shown  in  the  drawing) .  How- 
ever, before  reaching  said  position,  the  roller  21 
comes  into  contact  with  the  front  spring  whose 
fiexional  stress  checks  that  of  the  rear  spring. 

It  will  be  seen  that  shortly  before  reaching  its 
position  of  equilibrium,  the  roller  21  assumes  a 
position  in  which  the  resultant  of  the  fiexional 
stress  of  the  springs  exactly  balances  the  driv- 
ing stress,  whereafter  the  platform  1  revolves  at 
the  same  angular  speed  as  the  trough-shaped 
member  19. 

In  order  that  said  position  of  equilibrium  of 
the  roller  21  should  be  well  determined,  the  out- 
line 24  of  the  stops  23  is  so  selected  as  to  cause 
a  small  relative  angular  motion  of  the  trough- 


shaped  members  19,  20  to  correspond  with  a 
large  variation  of  the  fiexional  stresses  of  the 
springs  22. 

Quick  oscillatory  motions  cannot  be  produced 

5  because  the  power  torque  is  transmitted  not  by 
a  single  free  spring  but  by  a  pair  of  oppositely 
acting  springs  whose  resultant  oscillation  cycle 
has  been  so  selected  as  to  be  very  long.  Such 
resultant  cycle  is  further  combined  with  the  re- 

10  sultant  cycle  of  the  group  of  springs  arranged 
at  the  other  end  of  the  same  diameter,  so  that 
the  final  resultant  has  an  extremely  long  cycle 
which  is  checked  by  the  action  of  the  fluid  con- 
tained in  the  trough-shaped  member  (9.    As  a 

15  matter  of  fact,  since  the  walls  of  said  member 
19  are  parallel  and  quite  close  to  those  of  the 
trough-shaped  member  20,  the  fluid  viscosity 
counteracts  any  substantial  relative  displacement 
between  the  members  19  and  20. 

20  Quick  and  small  amplitude  oscillations  are  nul- 
lified by  the  high  inertia  of  the  record-carrying 
platform  1. 

Moreover,  as  the  platform  1  rests  at  its  center 
on  one  point  only,  there  can  be  no  vibration  or 

2.5  concomitant  attrition  (eating  away)  due  to 
torque-acting  frictions  on  facing  parts  as  in  the 
event  of  multiple  fulcrum  abutments.  There  can 
neither  be  any  torque  variation  due  to  uneven- 
ness  of  the  bearings  or  contacting  surfaces.  As 

30  the  record-carrying  platform  is  very  heavy  (about 
twenty  to  thirty  kilograms)  it  is  obviously  neces- 
sary that  those  surfaces  on  which  the  ball  2  rests 
should  be  properly  ground  to  true  shape  and  suit- 
ably treated.    Practical  tests  have  shown,  how- 

."5  ever,  that  there  can  be  no  premature  wear  of 
the  contacting  surfaces  provided  proper  lubri- 
cation is  effected. 

It  will  be  noticed  that  so  far  as  adjustment, 
assembling  and  dismantling  are  concerned,  the 

40  device  according  to  the  invention  presents  as 
above  pointed  out  substantial  advantages  by  com- 
parison with  known  devices  for  similar  piirposes. 
A  summary  of  said  advantages  is  given  here- 
after: 

-^3  As  the  platform  I  merely  rests  upon  the  ball 
2  and  is  not  held  by  the  parts  actuating  the 
same  to  the  driving  element  of  the  mechanism, 
it  can  be  readily  lifted  and  withdrawn  from  the 
pin  3,  this  permitting  free  access  to  be  gained  to 
the  motor  and  gear  unit  which  can  be  easily  re- 
moved. As  the  motor  casing  is  supported  at 
three  points,  it  is  an  easy  task  merely  by  ad- 
justing the  nuts  1 4  to  proper  levels  so  to  arrange 
the  trough-shaped  member  19  as  to  cause  it  to 
revolve  in  true  horizontality.  Any  suitable  num- 
ber of  posts  7  may  be  pro\1ded  for  supporting 
the  bed  plate  9  of  the  motor  casing. 

It  will  be  obvious  from  the  foregoing  that  the 
ball  bearing  surface  2  may  be  arranged  at  any 

RO  suitable  level  along  the  pin  3.  However,  it  is 
advantageous,  from  the  point  of  view  of  record 
carrying  stability,  that  the  contacting  point  be- 
tween the  ball  2  and  platform  I  should  lie  flush 
with  or  higher  than  the  center  of  gravity  of  said 

(^■>  platform  and  hub  extension  1*. 

More  than  two  rollers  such  as  21  cooperating 
with  a  pair  of  blade  springs  such  as  22  might 
be  provided,  said  multiple  rollers  being  then  ad- 
vantageously located  on  a  circumference  and 

TO  separated  by  equal  distances,  the  center  of  said 
circumference  being  coincident  with  the  pivotal 
axis  of  the  coupling  which  in  turn  coincides  with 
the  axis  of  the  record  carrier. 
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As  is  known,  in  a  machine  for  registering  a 
sound  track  on  a  disk-shiaped  record,  the  cliisel 
or  like  tool  carried  by  the  engraver  cuts  into  the 
record  a  furrow  of  triangular  cross  section  whose 
apex  angle  is  approximately  equal  to  90^  Such  5 
furrow  should  have  a  practically  constant  depth 
and  width  even  when  the  record  revolves  in  an 
imperfect  plane.  Therefore  suspension  means 
should  be  provided  for  the  engraver  so  as  to  enable 
it  closely  to  follow  the  motions  of  the  record  while  10 
keeping  the  tool  applied  witli  a  given  pressure 
upon  the  record  for  the  purpose  of  cutting  a  fur- 
row having  the  I'equired  depth.  However,  the 
cutting  of  the  furrow  produces  a  reactive  stress 
which  tends  either  to  lift  the  tool  off  or  to  engage  15 
it  more  deeply  depending  upon  the  position  of  the 
engraver  pivot  with  respect  to  the  cutting  position 
of  the  tool.  Such  reactive  stress  is  the  greater  as 
the  section  of  the  cut  chippings,  i.  e.  the  furrow 
depth  is  itself-  larger.  Moreover,  as  the  record  20 
surface  is  warped,  it  is  necessary  in  order  to  ob- 
tain a  furrow  of  uniform  depth  to  arrange  for  the 
engraver  to  truly  follow  the  up  and  down  motions 
of  the  record.  Since  the  tool  must  stand  up  al- 
most at  right  angles  to  the  record  so  as  to  cause  25 
the  furrow  to  be  correctly  cut  and  since  it  can  be 
assumed  that  tlie  record  never  revolves  in  a  per- 
fect plane,  pendulary  movements  are  unavoidably 
generated  and  gnawing  of  the  engraver  ensues. 
Instead  o  representing  a  helix,  the  furrow  edge  30 
then  repres  nts  a  sinusoid. 

An  object  of  the  present  invention  is  to  provide 
a  new  or  jTiproved  suspension  device  for  the  en- 
graver in  .nachine  for  registering  a  sound  track 
on  a  recc.  ,  said  device  being  adapted  to  obviate  35 
tlie  aforesaid  disadvantages  owing  to  the  opera- 
tive connection  of  tlie  engraver-carrying  arm 
with  damping  or  cushioning  means,  said  arm  be- 
ing arranged  for  free  pivotal  motion  about  an  axis 
approximately  parallel  to  the  record  surface  and  40 
having  a  position  relative  to  the  cutting  point  so 
selected  as  to  cause  the  cutting  reaction  to  nullify 
the  force  which  urges  the  tool  against  the  record. 

Another  object  of  the  invention  is  to  provide  a 
new  or  improved  suspension  device  as  aforesaid  45 
wherein  the  damping  or  cushioning  means  are  so 
arranged  as  to  cause  the  damping  action  on  such 
up  and  down  motions  of  the  engraver-carrying 
arm  as  are  produced  by  the  record  warping  to  vary 
in  response  to  the  height  of  the  cutting  point  with  ,50 
respect  to  the  height  of  the  pivotal  axis  of  the 
engraver-carrying  arm,  thereby  preventing  pen- 
dulary motions  from  being  initiated. 

A  further  object  of  the  invention  is  to  provide 
a  new  or  improved  suspension  device  as  afore-  55 


said  wherein  tiie  engraver  is  left  sufTiciently  free 
to  follow  the  record  throughout  the  up  and  down 
motions  due  to  the  unevennesses  of  its  surface  and 
at  the  same  time  applies  a  sufficient  damping 
stress  to  the  engraver  unit  twice  per  revolution 
to  brake  down  to  total  elimination  pendulary  os- 
cillations as  may  be  produced  by  reactive  stresses 
due  to  the  cutting  action. 

And  a  still  further  object  of  the  invention  is  to 
provide  a  new  or  improved  suspension  device  as 
aforesaid  having  a  perfect  efficiency  due  regard 
being  paid  to  the  fact  that  the  engraver  vibra- 
tions ase  similar  to  the  Larsen  or  self  excitation 
phenomenon  and  tlierefore  require  a  fairly  long 
time  to  reach  a  substantial  amplitude,  whereby  as 
said  time  is  much  greater  than  the  duration  of 
half  a  revolution  of  the  record  between  two  maxi- 
mum damping  effects,  the  braking  a.ction  can  al- 
ways occur  quickly  enough. 

With  these  and  such  other  objects  in  view  as 
will  incidentally  appear  hereafter,  the  Invention 
comprises  the  novel  construction  and  combination 
of  parts  that  will  now  be  described  in  detail  with 
reference  to  the  accompanying  diagrammatic 
drawing  illustrating  a  convenient  embodiment  of 
the  same  and  forming  a  part  of  the  present  dis- 
closure. 

In  the  drawing : 

Figure  1  is  a  sectional  view  of  the  entire  davice 
on  the  line  I — I  of  Fig.  2. 

Figure  2  is  a  sectional  view  on  the  line  II — II 
of  Fig.  1. 

Figure  3  is  a  sectional  view  on  the  line  III — III 
of  Fig.  1. 

Like  reference  characters  designate  like  parts 
throughout  the  several  views. 

As  illustrated,  I  is  the  engraver,  2  is  the  chisel 
or  cutting  tool  carried  thereby,  3  is  the  surface 
of  the  record  to  be  engraved,  4  is  the  engraver- 
carrying  arm  pivoted  between  pointed  bearings 
G,  G  which  a.re  so  adjusted  as  to  hold  the  arm 
perfectly  free  to  rock  but  devoid  of  play  and  sway. 

The  pivotal  axis  of  the  engraver-carrying  arm 
4  is  substantially  parallel  to  the  record  surface 
and  its  position  with  respect  to  the  cutting  point 
of  the  tool  2  is  so  selected  as  to  cause  the  reaction 
of  the  cutting  sti'ess  for  the  required  depth  of  cut 
to  nullify  the  torque  due  to  the  force  which  urges 
the  tool  against  the  record.  Moreover,  said  axis 
is  so  arranged  relative  to  the  mass  of  the  en- 
graver-carrying arm  4  and  engraver  itself  as  to 
bring  down  the  inertia  of  the  imit  to  a  low  value, 
whereby  the  engraver  I  can  follow  the  variations 
of  height  of  the  cutting  point  due  to  record  warp- 
ing. 
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The  engraver  arm  4  is  operatively  connected  to 
a  damping  device.  To  that  effect,  the  arm  4  car- 
ries at  one  of  its  ends  one  element  of  a  damper 
comprising  a  board  or  panel  7  immersed  in  a  mass 
of  fluid  (preferably  a  liquid)  filling  a  container 
8.  Bet-ween  the  walls  of  the  container  8  and  the 
board  7  is  left  a  throttled  clearance  which  enables 
this  board  to  follow  the  vertical  motions  of  the 
engraver  carrier  4  responsive  to  uneveiuiesses  due 
to  warping  of  the  record  3.  The  size  of  said  clear- 
ance is  calculated  to  match  the  desired  degree 
of  damping  and  the  viscosity  of  the  fluid  in  the 
container  8. 

In  order  to  permit  the  depth  of  cut  of  the  tool 
2  to  be  adjusted  at  will,  a  spring  1 1  is  fastened  to 
a  lug  1 3*  rigidly  secured  to  the  engraver-carrying 
arm  4.  The  tension  of  the  spring  1 1  can  be  regu- 
lated by  means  of  a  screwed  spindle  1 2  and  a  nut 
13  fitted  thereon.  Said  spring  tension  tends  to 
properly  sustain  the  engraver. 

A  cam  14  fast  upon  a  pin  15  forming  one  limb 
of  a  cranked  lever  1 8  enables  the  engraver  to  be 
lifted  off  the  work  to  inoperative  position.  By 
rotating  the  cranked  lever  16  clockwise  (as  viewed 
in  fig.  1)  the  cam  14  is  brought  into  engagement 
with  a  ledge  1 7  on  the  engraver  arm  4  and  raises 
the  latter. 

In  order  to  automatically  control  the  setting  of 
the  engraver  into  operation,  there  is  coiled  around 
the  pin  !5  a  sufficiently  strong  spring  20  to  rotate 
the  cam  14  in  a  direction  capable  of  lifting  the 
engraver.  For  holding  the  engraver  tool  2  upon 
the  record  3  in  proper  cutting  position,  i.  e.  for 
maintaining  the  cam  14  in  the  illustrated  posi- 
tion against  the  action  of  spring  20,  a  mechani- 
cal latch  'not  shown)  or  electromagnetic  means 
as  shown  in  fig.  1  may  be  provided. 

When  the  engraver  1  is  in  normal  position  (as 
shown  in  the  drawing)  to  cope  with  an  average 
record  height,  the  damping  board  7  extends  at 
right  angles  to  the  walls  of  the  container  8.  At 
least  one  of  the  container  walls  such  as  the  one 
designated  by  10  is  not  parallel  to  the  path  de- 
scribed by  the  board  edge  during  its  motions  but 
is  so  disposed  with  respect  to  said  path  as  to  cause 
the  clearance  between  the  board  7  and  said  wall 
to  be  minimum  when  the  engraver  I  is  in  normal 
position.  To  that  effect  the  wall  10  extends  par- 
allel to  the  plane  which  is  tangent  to  the  cylinder 
of  revolution  generated  by  the  edge  9  of  the  board 
when  the  engraver  is  moved  vertically  along  a 
generatrix  corresponding  to  the  position  assumed 
by  said  board  when  the  engraver  is  in  normal 
position.  It  will  be  seen  that  when  the  engraver 
I  is  moved  up  or  down  from  said  position,  the 
damping  effect  gradually  dwindles  down. 

It  will  be  understood  that  as  the  warped  record 
describes  a  complete  revolution,  the  engraver  1 
traverses  its  lowermost  position  once,  its  upper- 
most position  also  once  and  its  norm.al  position 
twice.  Consequently  the  damping  effect  varies 
periodically,  the  duration  of  a  period  or  cycle 
corresponding  to  the  duration  of  half  a  revolu- 


tion of  the  record.  Moreover,  the  variations  of 
the  damping  effect  are  such  that  when  the  en- 
graver occupies  its  extreme  positions  (up  or 
down)  said  effect  is  minimum  while  it  is  maxi- 
5  mum  when  the  engraver  occupies  its  middle  posi- 
tion. In  other  words,  assuming  the  engraver  to 
occupy  those  positions  for  which  the  damping 
effect  is  minimum,  the  engraver  has  a  maximum 
of  freedom,  which  enables  the  same  to  exactly  fol- 
io low  the  record  unevennesses  due  to  warping.  Con- 
versely, when  the  engraver  occupies  its  middle 
position  for  which  it  can  bear  a  larger  damping 
effect  since  its  motion  is  uniform  when  it  traverses 
said  position,  the  damping  effect  is  maximum. 
15  It  will  be  seen  from  the  foregoing  that  a  de- 
vice as  above  described  leaves  the  engraver  a 
sufficient  degree  of  freedom  to  enable  it  to  follow 
up  and  down  the  unevennesses  of  the  record  and 
that  twice  per  revolution  it  applies  to  the  assem- 
20  Wy  a  sufficiently  large  damping  effect  to  fully 
brake  down  those  pendulary  oscillations  which 
might  be  caused  by  the  reactions  due  to  the  cut- 
ting action. 

The  efficiency  of  the  assembly  is  fully  satisfac- 

25  tory  because  the  engraver  vibrations  are  similar 
to  a  Larsen  phenomenon  and  involve  self  excite- 
ment, 1.  e.  require  a  fairly  long  time  within  which 
to  reach  a  substantial  amplitude.  As  such  time 
largely  exceeds  the  duration  of  half  a  revolution 

3Q  of  the  record  which  separates  two  maximum 
damping  effects,  the  braking  action  always  takes 
place  quickly  enough. 

As  an  alternative  construction,  the  manually 
operable  cranked  lever  16  may  be  preserved  while 

35  the  spring  20  is  omitted. 

Safety  means  are  piovided  for  preventing  the 
engraver  from  remaining  In  cutting  position  as 
long  as  all  steps  necessary  for  effecting  a  registra- 
tion have  not  been  taken.    Such  means  com- 

40  prise  in  one  embodiment  as  shown  in  fig.  1  a 
double  electromagnet  22  whose  movable  armature 
2 1  is  rigidly  connected  to  the  pin  1 5,  the  angular 
setting  of  said  armature  relative  to  the  cam  14  be- 
ing so  provided  that  when  this  armature  is 

4j  "stuck",  the  cam  should  be  clear  from  the  ledge 
17. 

The  winding  of  the  electromagnets  22  is  ener- 
gized only  when  all  steps  required  for  effecting  a 
registration  on  a  record  have  been  fully  taken, 

[,()  as  set  forth  in  a  co-pending  application. 

Therefore  the  engraver  while  being  normally 
raised  by  the  spring  20  is  kept  down  only  when 
the  electromagnets  22  are  energized  and  their 
movable  armature  2 !  is  held  "stuck"  against  the 

55  action  of  said  spring  20.  Therefore  the  engraver 
can  be  brought  into  operative  position  only  if 
the  electric  current  flows  through  the  electromag- 
net windings.  As  the  switching  on  of  said  cur- 
rent Into  the  magnets  22  is  dependent  upon  the 
setting  of  the  registering  machine  into  service, 
no  unskilful  manipulation  is  possible. 
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The  present  invention  relates  to  systems  for 
use  In  connection  with  television  and  the  like. 

An  object  of  the  invention  is  to  provide  an 
oscillation  generator  systems,  with  means  and 
methods  for  the  adjustment  thereof,  to  be  more 
especially,  although  not  exclusively,  applied  to 
the  transmission  of  television  picture  and  line 
signals,  such  a  system  being  better  adapted  to 
meet  the  requirements  of  practice  than  those 
Vised  for  the  same  purpose  up  to  the  present  time, 
and  being  in  particular  more  stable. 

With  this  object  in  view,  according  to  a  feature 
of  the  present  invention,  in  systems  of  the  fre- 
quency demultiplier  kind,  that  is  to  say  systems 
including  a  plurality  of  oscillators  cooperating 
together  so  as  to  supply  at  least  two  utilization 
frequencies  affording  a  given  ratio  of  demulti- 
pllcation  or  multiplication,  I  have  recourse,  in 
order  to  adjust  the  frequencies  of  the  various 
oscillators,  to  means  adapted  to  act  simultane- 
ously on  those  of  their  respective  elements  upon 
which  the  successive  frequencies  that  are  pro- 
duced depend,  so  as  imperatively  to  maintain  the 
ratios  of  said  frequencies,  and,  in  particular,  I 
Impress  perfectly  determined  and  adjustable  volt- 
ages upon  said  elements,  for  instance  by  means 
of  a  potentiometer  common  to  the  various  oscil- 
lators. 

According  to  another  feature  of  the  invention, 
relating  to  systems  of  the  type  above  referred  to, 
for  producing  at  least  one  given  frequency,  es- 
pecially those  for  television  picture  and  line  sig- 
nals, I  superpose  to  this  frequency  a  standard 
frequency  (for  instance  that  of  an  alternating 
current  distribution  system) ,  and  I  cause  the 
resultant  frequency  to  react  (preferably  after 
detection)  on  the  elements  of  said  system  upon 
which  depends  the  frequency  to  be  produced. 

Another  object  of  the  present  invention  is  to 
provide  a  frequency  demultiplier  or  multiplier  40 
which  maintains  the  frequency  conversion  ratio 
In  a  more  accurate  manner  than  in  the  systems 
used  for  the  same  purpose  up  to  the  present  time. 

With  this  last  mentioned  object  in  view,  ac- 
cording to  a  feature  of  my  invention,  I  have 
recourse  to  a  series  of  oscillators  connected  to 
one  another  according  to  multiples  or  sub-mul- 
tiples of  the  fundamental  frequency,  the  oscilla- 
tions being  preferably  of  the  saw  teeth  type  in 
order  to  increase  the  accuracy  of  the  synchro- 
nism, and  I  combine  with  such  an  assembly 
means  for  controlling  the  frequency  conversion 
ratio,  these  means  including  at  least  one  oscillo- 
graph the  series  of  plates  of  which  can  be  cou- 
pled at  will  respectively  with  at  least  two  of  the 
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oscillators,  so  as  to  bring  into  light  the  synchro- 
nism, according  to  the  appearance  of  the  result- 
ant curve. 

Other  features  of  the  present  invention  will  re- 
sult from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  is  a  diagram  of  a  system  for  the  trans- 
mission of  synchronisation  signals  for  television, 
this  system  being  made  according  to  the  inven- 
tion; 

Fig.  2  is  a  curve  illustrating  the  saw-teeth  volt- 
age supplied  by  the  first  stage  of  the  system  of 
Fig.  1  and  the  frequency  of  which  is  to  corre- 
spond to  that  of  the  line  signals; 

Fig.  3  is  a  curve  similar  to  that  of  Fig.  1  illus- 
trating the  production  of  the  picture  synchroniz- 
ing signals  obtained  at  the  output  end  of  the 
systems; 

Fig.  4  is  a  curve  illustrating  the  voltage  of  an 
alternating  current  distribution  system  to  be  su-i 
perposed,  according  to  a  feature  of  the  invention, 
to  the  picture  synchronizing  signals  produced  by 
a  system  of  the  kind  of  Pig.  1 ; 

Fig.  5  is  a  similar  curve  illustrating  the  result 
of  this  superposition  of  voltages; 

Fig.  6  diagrammatically  shows  the  whole  of  a 
line  and  picture  frequency  generating  system  for 
use  in  television,  and  of  a  device  for  the  control 
of  the  frequencies,  this  arrangement  being  made 
according  to  the  invention; 

Fig.  7  diagrammatically  shows  the  relaxation 
tubes  which  can  advantageously  be  used  in  such 
a  combined  system  according  to  the  present  in- 
vention; 

Fig.  8  is  a  view,  similar  to  Fig.  7,  showing 
similar  tubes  made  according  to  a  modification. 

I  will  first  describe  a  system  according  to  the 
invention  for  the  production  of  oscillations  for 
transmitting  synchronizing  signals  (correspond- 
ing to  pictures  and  lines)  for  television. 

First,  it  should  be  reminded  that  it  is  known 
in  the  art  to  make  use,  for  this  transmission,  of 
a  series  of  multi-vibrators  or  relaxation  oscilla- 
tors the  first  of  which  supplies  the  frequency 
which  is  to  correspond  to  the  scanning  of  the 
lines  (for  instance  441x50=22050,  if  it  is  desired 
to  obtain  441  lines  in  each  picture  and  50  pictures 
per  second)  while  the  others  are  synchronized  to 
frequencies  which  are  sub-multiples  of  the  first, 
so  as  finally  to  supply  the  frequency  of  the  pic- 
ture synchronizing  signals,  to  wit  50  per  second. 
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For  instance,  in  a  given  arrangement,  the  sys- 
tem includes,  after  the  first  oscillator,  tuned  to 
the  frequency  of  22050  per  second,  four  oscillators 
respectively  synchronized  to  the  following  fre- 
quencies : 

22050  3150     ...    450    ...         ,   150  „ 

— ^=31o0;  -y-  =  450;  -g-=loO;  and  -g-=oO 

However,  this  kind  of  arrangement  involves  a 
certain  number  of  disadvantages.  In  particular, 
if  the  frequency  of  the  first  oscillator  varies  by  a 
value  equal  to  I-  of  its  value,  due  for  instance  to 
a  voltage  adjustment,  the  second  oscillator  sud- 
denly ceases  to  correspond  to  the  sub -harmonic 
of  order  7  so  as  to  correspond  to  the  adjacent 
sub-harmonic  of  order  6  or  8,  whereby  the  scan- 
ning is  wholly  modified. 

In  order  to  obviate  these  drawbacks,  according 
to  the  invention,  the  respective  oscillators  are 
caused  to  coact  with  regulating  means  such  that 
they  imperatively  maintain  the  ratios  between 
the  successive  frequencies. 

For  instance,  if  the  frequency  of  each  of  said 
oscillators  depends  upon  the  discharge  speed  of 
a  condenser,  as  it  is  the  case  with  oscillators  or 
multi-vibrators  of  the  relaxation  type,  this  speed 
being  itself  a  function  of  a  voltage  impressed,  for 
instance,  upon  one  of  the  electrodes  of  the  tube 
or  of  one  of  the  tubes  of  the  corresponding  oscil- 
lator, said  means  will  consist  in  regulating  the 
above  mentioned  voltages  of  the  respective  oscil- 
lators from  a  common  device,  such  for  instance 
as  a  potentiometer. 

It  goes  without  saying  that  such  a  result  can 
be  obtained  in  many  different  manners  depend- 
ing in  particular  upon  the  nature  of  the  oscilla- 
tors that  are  utilized. 

In  Fig.  1,  I  have  shown  a  group  of  multi-vi- 
brators or  relaxation  oscillators,  of  a  type  known 
in  itself,  the  first  two  oscillators  only  being  visible 
on  the  drawing. 

Compartment  I  contains  the  main  oscillator. 
Condenser  I  discharges  slowly  into  pentode  tube 
2,  and  it  is  charged  suddenly  through  tube  3  dur- 
ing the  short  time  for  which  the  latter  is  not  fully 
blocked  by  its  polarization.  An  auxiliary  tube  4 
may  be  provided,  as  it  is  known,  for  accelerating 
the  beginning  of  the  charge.  Finally,  the  dis- 
charge speed,  which  determines  the  frequency.  Is 
initially  regulated  through  any  known  means,  for 
instance  by  adjusting  the  screen  voltage  of  tube 
2,  which  determines  the  value  of  the  plate  cur- 
rent. This  adjustment  is  effected  by  means  of 
a  potentiometer  5  or  through  any  other  means. 

Finally,  I  obtain,  at  the  output  end  of  the  first 
compartment,  at  A,  a  voltage  which  has,  for  in- 
stance, the  saw-teeth  shape  illustrated  by  Fig.  2 
and  which  is  utilized  for  the  line  synchronizing 
signals,  its  frequency  having  been  suitably  ad- 
justed for  this  purpose. 

Compartment  II,  which  is  connected  to  the 
first  compartment  through  a  capacity  or  other 
coupling,  includes  similar  elements  1',  2',  3',  4', 
as  the  first  compartment.  However,  the  capacity 
of  condenser  I'  is  greater  in  such  manner  as  to 
supply  a  lower  frequency,  with  the  demultiplica- 
tion  ratio  that  has  been  chosen.  Furthermore,  in 
order  to  transmit  the  voltage  of  compartment  I, 
there  are  provided  means  such  as  a  tube  6  or  the 
like  for  ensuring  synchronizing,  by  frequency  de- 
multiplication,  of  compartment  II  with  compart- 
ment I. 

Compartments  HI,  IV,  etc.  in  turn  supply  de- 
multiplied  frequencies.  The  last  one  produces, 
at  its  output  end,  at  B,  a  voltage  at  the  frequency 


of  the  picture  synchronizing  signals,  for  instance 
50  per  second  and  in  a  form  illustrated  by  the 
curve  of  Fig.  3. 
Such  a  system  having  been  provided,  it  is  then 

5  combined,  as  above  stated,  with  a  common  ad- 
justment potentiometer,  through  which  the  in- 
dividual potentiometers  5,  5',  etc.  are  fed,  instead 
of  having  them  controlled,  in  the  usual  manner, 
by  the  high  frequency  of  the  station. 

lu  It  will  be  readily  understood  that  with  this  ad- 
justment common  to  the  various  compartments, 
it  is  possible  simultaneously  to  vary  the  respective 
discharge  of  condensers  1,1',  etc.,  by  proportional 
amounts,  which  also  ensures  proportional  dis- 

i.j  placements  of  all  the  intermediate  frequencies  of 
the  system. 

Thus  is  ensured  the  maintaining  of  the  ratio  of 
the  extreme  frequencies,  but  it  should  be  well 
understood  that  all  other  assemblies  gi"vlng  the 
J  desired  result  might  as  well  be  employed  accord- 
ing to  the  invention. 

Such  a  system  can  be  employed  such  as  above 
explained,  but,  advantageously,  I  further  make 
use  of  other  features  such  as  the  following,  which 

.,    might  eventually  be  employed  separately. 

■"'  According  to  one  of  these  features,  which  will 
be  supposed  to  be  applied  to  a  system  of  the  type 
above  described,  I  have  recourse,  for  stabilizing 
the  frequencies  generated  by  said  system,  to 

.^^  means  utilizing  the  superposition  of  a  standard 
frequency  for  reacting,  in  a  suitable  manner,  up- 
on the  elements  upon  which  depends  the  value  of 
said  frequencies. 

Thus,  considering  the  voltage  of  the  picture 
synchronizing  signals,  obtained  at  the  output  end 
of  the  system  at  B,  which,  in  the  example  that 
has  been  chosen,  varies  at  a  frequency  which  is 
supposed  to  be  of  50  periods, 
a.  there  is  superposed  to  this  voltage,  by  m.eans 

.  ,^  of  a  siiitable  mixing  device  8  of  a  known  type,  the 
alternating  sinusoidal  voltage  of  a  distribution 
system  of  50  periods  frequency  (Fig.  3),  this  su- 
perposition giving  rise  to  a  combined  voltage  as 
illustrated  by  Fig.  4; 

4  3  b.  there  is  effected,  through  any  suitable  means, 
a  detection  of  the  tops  of  the  cur%-e  of  this  result- 
ant voltage  which  detection  is  to  produce  a  con- 
stant rectified  continuous  voltage,  if  both  of  the 
component  frequencies  remain  the  same,  but,  on 

.-,0  the  contrary,  a  variable  voltage  if  dephasings  take 
place  due  to  variations  between  these  two  fre- 
quencies, and 

c.  the  voltage  that  is  obtained  is  caused  to  act 
upon  at  least  one  of  compartments  I,  II,  etc.  or 

--  upon  each  of  these  compartments,  and  that 
through  one  of  the  elements  upon  which  the  fre- 
quency depends,  for  instance  the  control  grids  of 
tubes  1,1',  etc..  as  shown  by  the  drawing. 

In  the  example  illustrated  by  the  drawing,  it 
has  been  supposed  that  detector  9  includes  a 
diode  tube  10  and  that  the  negative  rectified 
voltage  1 1  is  utilized  for  polarizing,  with  suitable 
couplings  shown  at  (2,  12',  etc.,  said  control  grids, 
the  whole  being  arranged  in  such  manner  that 
an  action  is  obtained  upon  the  discharge  speed 
of  condensers  1,1',  etc.  in  a  correcting  direction, 
that  is  to  say  in  such  manner  as  to  bring  the  final 
frequency  of  signal  B  to  a  value  equal  to  that 
of  the  distribution  system. 

7,)  In  order  to  obtain  this  result,  it  suffices  that, 
if  the  signals  succeed  one  another  at  time  inter- 
vals shorter  than  it  is  desired,  the  discharge 
speed  of  I  should  be  reduced,  which  corresponds 
to  tube  2  being  more  polarized,  that  is  to  say  the 

75  absolute  value  of  negative  voltage  1 1  being  in- 
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creased.  Now,  an  examination  of  Fig.  4  shows 
that  this  is  what  takes  place  when  the  signals 
tend  to  move  toward  the  left,  since  the  maximum 
ordinate  of  their  tops  then  tends  to  increase. 

Whatever  be  the  particular  arrangement  that 
is  chosen,  I  obtain  a  system  the  operation  of 
which  results  sufficiently  clearly  from  the  preced- 
ing explanations  for  making  it  unnecessary  fur- 
ther to  describe  it.  This  system  has,  over  those 
existing  at  the  present  time,  many  advantages, 
and  in  particular  that  of  ensuring  a  better  sta- 
bility of  the  frequency. 

On  the  other  hand,  it  is  known  that,  in  a  tele- 
vision system,  it  is  necessary  to  obtain  a  very 
sharp  synchronism  relation  between  the  two  ex- 
treme frequencies,  that  is  to  say,  in  particular, 
the  frequency  of  the  lines  and  the  frequency  of 
the  pictures,  the  second  of  which  must  be,  very 
accurately,  a  sub-multiple  of  the  first.  The  de- 
gree of  synchronism  that  is  required  is  especially 
important  with  the  interlacing  method,  the  eflB- 
ciency  of  which  is  wholly  nullified  if  the  end  of 
a  picture,  for  instance,  is  not  obtained  for  exactly 
the  same  position  of  a  line  of  a  given  number. 

According  to  a  feature  of  the  present  inven- 
tion, in  order  to  obtain  the  desired  result,  the 
whole  of  the  oscillator  system  is  first  arranged 
in  such  manner  as  to  include  a  fundamental  gen- 
erator coupled  with  a  series  of  generators  of  re- 
spective sub-multiple  frequencies,  which  are  in- 
terrelated to  one  another,  as  precedingly 
described. 

These  generators  are  preferably  such  that  they 
supply  a  saw-teeth  curve  because  such  an  ar- 
rangement permits  of  increasing  the  accuracy 
and  the  stability  of  the  interrelation  between  the 
generators,  and  therefore  the  synchronism. 

It  sufBces  to  utilize  for  this  purpose  any  known 
device,  of  the  relaxation  or  other  type  with  ordi- 
nary tubes  mounted  as  multivibrators  or  tyra- 
trons. 

If  it  is  supposed,  by  way  of  example,  that  it  is 
desired  to  obtain,  in  the  interlacing  method,  an 
analysis  corresponding  to  441  lines  and  50  half 
t)ictures  per  second  (therefore  25  complete  pic- 
tures per  second)  I  may  make  use  of  a  funda- 
mental generator  C  (Fig.  6)  giving  a  frequency 
of: 

/=441x50=22.050  cycles 

and  to  which  are  successively  connected  gener- 
ators D,  E,  F,  G;  giving  the  following  sub-mul- 
tiple frequencies: 

f-,50 

the  last  one  giving  the  picture  frequency. 

Instead  of  making  use  of  a  fundamental  gen- 
erator of  a  frequency  equal  to  /,  I  might  make 
use  of  another  generator  of  different  frequency, 
for  instance 

/ 
2 

as  shown  at  C  on  Fig.  6. 

In  Figs.  7  and  8,  I  have  shown,  merply  by  way 
of  example,  two  mountings  corresponding  to  the 
use  of  tyratrons. 


According  to  the  embodiment  of  Fig.  7,  the  syn- 
chronizing signals  coming  from  the  preceding 
generator  are  applied  to  the  grid  of  tyratron  U 
through  a  condenser  31.    The  leak  resistance 

.-,  is  shown  at  32  and  adjustment  resistance  at  33. 
The  plate  of  the  tyratron  which  is  connected  with 
iaigh  voltage  HT  through  an  adjustment  resist- 
ance, returns  to  the  mass  through  a  condenser  V. 
The  cathode  ciixuit  is  positively  polarized.  The 

10  saw-teeth  signals  coming  from  said  plate  (and 
diagrammatically  shown  on  the  drawing)  are 
then  transmitted  through  a  condenser  34  to  the 
grate  of  a  tube  35  which  feeds,  with  the  usual 
phase  difference  of  180°,  a  saw-teeth  current  (also 

].3  shown  by  the  drawing) .  These  signals  are  finally 
transmitted  to  the  next  generator  and  so  on. 

Fig.  8  shows  an  analogous  system  in  which  the 
same  reference  numerals  designate  the  same  ele- 
ments.  The  only  difference  lies  in  the  fact  that 

20  the  signals,  indicated  on  the  drawing  result  from 
the  practically  instantaneous  charge  and  dis- 
charge of  cathode  U.  By  using  preferably  in  the 
cathode  circuit  a  resistance  R,  I  obtain  in  said 
circuit  very  short  signals  (top  of  Fig.  8)  corre- 

.. ,  sponding  to  the  successive  discharges  of  con- 
denser V;  these  signals  are  utilized  for  synchro- 
nizing the  next  generator. 

Such  systems  produce  saw-teeth  curves  of  very 
sharp  shape  which  are  well  adapted  to  the  desired 

;;()  purpose. 

With  a  series  of  such  generators  or  any  analo- 
gous arrangement,  I  combine  means  for  checking 
the  accuracy  of  the  synchronism,  that  is  to  say 
the  demultiplication,  which  means  are  constituted 
by  at  least  one  cathode  oscillograph  the  plates  or 
series  of  plates  of  which  may  be  coupled  at  will 
with  at  least  two  of  the  various  generators.  I 
can  thus  bring  into  light  the  synchronism  that  is 
obtained,  in  accordance  with  the  aspect  of  the 

40  resultant  cui-ve  visible  in  said  oscillograph. 

For  instance,  considering  such  an  oscillograph 
(Fig.  6)  and  supposing  (also  by  way  of  ex- 
ample) that  two  of  the  plates  of  said  oscillo- 
graph are  earthed,  it  will  be  seen  that  if  the  two 

4.-,  other  plates  are  respectively  connected  to  gener- 
ators C  and  D,  I  obtain  on  the  .'screen  of  the 
oscillograph  a  Li.ssajou  curve  which,  when  the 
demultiplication  Yv  is  ensured  in  an  exact  man- 
ner, must  be  constituted  by  seven  teeth,  for  in- 

50  stance,  in  the  horizontal  direction  (that  is  to  say 
with  sharp  vertical  ridges) . 

If  now,  without  modifying  the  connection  be- 
tween generator  D  and  the  corresponding  devi- 
ating plate,  I  connect  the  other  plate  to  gen- 

5j  erator  E,  I  must  obtain,  under  the  same  condi- 
tions, a  resultant  curve  having  seven  teeth,  in 
the  vertical  direction. 

Of  course,  it  is  advantageous,  in  order  to  per- 
mit of  working  quickly,  to  make  use  of  a  switch 

g,^  such  as  a,  including  a  suitable  number  of  con- 
tact studs,  for  instance  three,  if  it  is  desired  to 
be  able  to  check  the  synchronism  between  C  and 
C,  when  a  generator  such  as  C  has  been  pro- 
vided. 

65  The  same  checking  operation  can  be  performed 
with  the  following  generators  such  as  K,  P,  G,  and 
this  either  with  another  oscillograph  O^  as  shown, 
or  by  means  of  the  same  oscillograph  O'  associ- 
ated with  the  switch  a  including  a  suitable  num- 

70  ber  of  contact  studs. 

Anyway,  whatever  be  the  particular  embodi- 
ment that  is  finally  chosen,  I  obtain  a  system 
the  operation  of  which  resuHs  sufficiently  clearly 
from  the  preceding  operations  for  making  it  un- 

76  necessary  to  enter  into  further  details. 
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This  system  has  over  prior  systems  used  for 
the  same  purpose,  the  following  advantages: 

(a)  it  ensures  an  easy,  quick  and  very  exact 
checking  of  the  demultipllcation  ratio,  that  is  to 
say  of  the  synchronism;  and 

(b)  it  renders  that  synchronism  more  effective, 
owing  to  the  saw-teeth  shape  of  the  oscillations, 
w^hich  permits  of  connecting  the  various  gener- 
ators with  one  another  in  a  safe  number. 

Of  coui'se,  I  may  utUize  supplementary  syn- 
chronizing means,  for  instance  such  as  described 
in  Figs.  1  to  6. 


In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  prac- 
tical and  efficient  embodiments  of  the  present  in- 
vention, it  should  be  well  understood  that  I  do 
,5  not  wish  to  be  limited  thereto  as  there  might  be 
changes  made  in  the  arrangement,  disposition 
and  form  of  the  parts  without  departing  from 
the  principle  of  the  present  invention. 
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The  hinged  ski  forming  the  subject-matter  of 
the  present  invention  is  intended  to  facilitate 
turnings  and  to  reduce  accidents,  in  particular  in 
the  case  of  uncompacted,  heavy,  deep  or  powdery 
snows,  which  are  the  most  dangerous  kinds  of 
mow  for  the  average  skier. 

Tins  ski  is  characterised  by  the  fact  that  it  is 
composed  of  two  distinct  parts  constituting,  one 
the  toe  and  the  central  part,  the  other  the  heel, 
said  tv/n  parts  being  joined  end  to  end  in  align- 
ment with  each  other  and  resiliently  assembled 
in  the  lateral  direction,  in  the  same  way  as  a 
steering  rudder,  but  rigidly  in  the  vertical  di- 
rection. 

According  to  a  more  particularly  advantageous 
embodiment,  the  assemblage  is  obtained  by  means 
nf  a  thin  flexible  steel  blade  placed  on  edge  in  the 
longitudinal  axis  of  the  ski  and  capable  of  being 
serured  to  both  sections  or  parts  of  the  ski  in 
any  suitable  manner,  for  instance  by  means  of 
angle  irons  riveted  to  said  blade  and  screwed  on 
both  sections  of  the  ski. 

The  flexible  connecting  blade  might  also  be 
embedded  in  the  two  parts  or  sections  and  ac- 
cording to  the  longitudinal  axis  of  the  ski. 

In  this  first  embodiment,  the  rear  of  the  front 
section  has  the  shape  of  a  re-entrant  angle  and 
the  front  of  the  rear  section  that  of  a  smaller 
projecting  angle,  so  as  to  allow  a  lateral  displace- 
ment of  the  rear  section  or  heel  by  the  latter 
pivoting  about  the  apices  of  the  angles.  The 
angular  junction  and  pivotal  surfaces  are  prefer- 
ably cut  on  a  bevel. 

In  a  second  embodiment,  a  real  axis  for  the 
lateral  pivoting  of  the  rear  part  or  heel  is  pro- 
vided, the  surface  separating  both  sections  of  the 
ski  being  co-axial  with  said  axis  and  devised  in 
such  a  manner  as  to  provide  a  sliding  fitting  or 
guiding  arrangement  of  said  two  sections. 

The  separating  surface  can  be  vertical,  inclined 
or  broken,  with,  eventually,  one  of  the  sections 
straddling  the  other. 

The  sliding  fitting  or  guiding  arrangement  of 
both  parts  or  .sections  of  the  ski  is  obtained,  in 
particular,  by  means  of  plane  or  shaped  metal 
blades  embedded  midway  in  the  wood  in  both 
sections.  Said  sliding  fitting  or  guiding  arrange- 
ment can  be  plane,  inclined,  shaped  at  a  right 
angle  or  of  another  type. 

In  said  second  embodiment,  the  front  section 
is  axially  extended  rearwardly  by  a  metal  arma- 
tui-e  pivoted  on  the  vertical  hinge  of  both  sec- 
tions of  the  ski  and  extended  beyond  said  hinge 
to  receive  at  least  one  resiliently  distortable  blade 


guided  at  its  free  end  in  a  fork-piece  rigid  with 
the  rear  section  or  heel. 

The  relative  angular  displacements  of  both  sec- 
tions of  the  ski  are  limited  by  abutments. 
5      The  length  of  the  rear  section  is  preferably 
comprised  between  Vc  and  lio  of  the  total  length 
of  the  ski. 

In  a  constructional  modification,  the  rear  sec- 
tion of  the  ski  can  also  be  divided  into  at  least 

10  two  parts  hinged  as  previously  indicated  for  the 
front  section  and  the  rear  section  of  the  two  first 
embodiments. 

In  another  modification,  the  rear  end  of  the 
rear  section  can  be  pivoted  on  the  latter  and  be 

15  kinematically  connected  to  the  front  section  so 
that  it  is  angularly  and  automatically  di.3placed 
relatively  to  said  rear  section,  but  in  reverse  di- 
rection to  the  angular  displacement  of  said  rear 
section  relatively  to  the  front  section. 

20  Other  particular  points,  also  included  in  the 
scope  of  the  present  invention,  will  appear  in  the 
following  text  given  with  reference  to  the  accom- 
panying drawing,  by  way  of  example  only,  in 
which: 

25  Fig.  1  is  an  elevation  of  a  first  embodiment  of 
a  hinged  ski. 

Fig.  2  is  a  section  made  according  to  line  II — II 
of  the  preceding  figure. 
Fig.  3  is  a  plan  view  of  tlie  hinged  ski  illus- 

.'if»  trated  in  Fig.  1. 

Fig.  4  is  an  elevation,  with  axial  section,  made 
according  to  line  IV — IV  of  Fig.  5  and  showing  a 
second  embodiment  of  a  hinged  ski. 

Fig.  5  is  a  plan  view  corresponding  to  the  pre- 

3.)  ceding  figure,  the  rear  section  being  in  alignment 
with  the  front  section. 

Fig.  6  is  a  view  similar  to  the  preceding  one, 
both  sections  of  the  ski  being  angularly  displaced 
relatively  to  each  other. 

40  In  the  form  of  construction,  more  particularly 
illustrated  in  Figs.  1,  2  and  3,  the  hinged  ski  is 
composed  of  two  distinct  wood  members.  The 
first  member  2  forms  the  toe  and  the  central  part 
of  the  ski,  the  second  member  3  forms  the  heel. 

-!•'>  These  two  sections  considered  separately  do  not 
differ  at  all  from  the  corresponding  parts  of  an 
ordinary  ski.  By  joining  them  together  end  to 
end,  the  rear  of  the  central  part  2  again,st  the 
front  of  the  heel  3,  a  complete  ski  of  the  design 

.')0  actually  used  will  consequently  be  obtained,  which 
will  have  been  sectioned  in  its  lower  part.  The 
same  result  can  moreover  be  obtained  by  taking 
an  ordinary  ski  and  by  sectioning  it  between  the 
heel  and  the  central  part. 

53      The  length  of  the  heel  member  3  is  variable 
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and  in  relation  witli  the  total  length  of  the  ski. 
It  can.  for  instance,  be  from  Ve  to  Mo  of  the  total 
length  of  the  ski. 

The  rear  of  the  central  part  2  has  the  shape 
of  a  re-entrant  angle  and  the  front  of  the  heel 
3,  that  of  a  less  obtuse  projecting  angle  in  order 
to  allow  a  lateral  displacement  of  the  heel  3 
about  the  apex  4  of  the  re-entrant  angle  of  mem- 
ber 2  taken  as  pivotal  axis,  Tlie  male  and  fe- 
male parts  are  both  cut  on  a  bevel. 

The  assemblage  of  the  two  sections  is  effected, 
in  the  embodiment  illustrated  which  it  seems 
must  be  preferred,  by  means  of  a  thin  and  flexi- 
ble steel  blade  5,  placed  on  edge  or  embedded 
in  the  loncritudinal  axis  of  the  ski.  Said  blade 
5  is  secured  to  the  .ski  by  angle  irons  6  riveted 
to  the  blade  and  screwed  on  both  sections  2  and 
3  of  the  ski.  by  leaving  a  slight  clearance  between 
them  to  impart  greater  freedom  to  the  heel  in  the 
lateral  direction. 

The  steel  blade  5  can  only  bend  in  the  lateral 
direction,  but  remains  rigid  in  the  vertical  direc- 
tion, the  ski  being  assumed  to  be  flat  on  the 
ground.  The  heel  of  the  ski  can  therefore  only 
move  in  the  lateral  direction  and  retains  its  en- 
tire rigidity  in  the  vertical  direction,  whilst  main- 
taining the  natural  flexibility  of  the  ski  through- 
out its  length. 

Owing  to  its  position  in  the  longitudinal  axis 
of  the  ski.  in  position  of  rest  and  in  straight 
line  declivities,  said  blade  5  holds  the  heel  straight 
in  the  general  line  of  the  ski.  It  is  only  at  the 
skier's  will  and  by  the  stresses  he  exerts  for 
changing  his  direction  that  the  heel,  by  the  re- 
sistance of  the  snow  to  the  lateral  skidding  of  the 
entire  ski,  causes  the  blade  to  bend  and  moves 
laterally,  in  one  direction  or  the  other  according 
to  one  of  the  arrows  x  or  y  and  imparts  a  new 
direction  to  the  toe.  like  the  rudder  acts  on  the 
front  of  a  boat.  The  stress  exerted  by  the  skier 
ceasing  at  the  end  of  the  turn,  the  steel  blade 
comes  back  by  its  resiliency  into  a  straight  line 
and  straightens  the  heel  in  the  general  line  of 
the  ski. 

In  a  second  embodiment,  more  particularly  il- 
lustrated in  Figs.  4.  5  and  6.  both  sections  2  and 
3  are  shaped,  at  their  pwint  of  jimction,  in  an 
arc  of  circle  7  having  for  centre  a  spindle  8  about 
which  the  rear  section  3  can  pivot.  This  spindle 
is  carried  by  a  rigid  bar  9  secured  by  means  of 


screws  10  on  the  front  section  2.  Said  spindle 
is  therefore  displaced  rearwardly  behind  the 
junction  line  7  and  the  bar  9  is  extended  by  a 
tail-piece  constituted  by  a  spring  blade  5  se- 
.',  cured  with  a  certain  amount  of  play  at  its  other 
end,  in  a  fork-piece  1 1  secured  on  the  section  3. 

On  the  section  2,  the  profile  7  of  which  is  con- 
cave, is  embedded  midway  in  the  wood,  the  female 
part  12  of  a  fitting  arrangement  the  male  part 
10  13  of  which  is  embedded  in  the  section  3  of  con- 
vex profile  7. 

When  the  skier  exerts  a  stress  to  change  his 
direction,  the  section  or  heel  3,  by  the  resistance 
offered  by  the  snow  to  lateral  skidding,  causes  the 
15  flexible  blade  5  to  bend  <Fig.  3)  by  pivoting  about 
the  spindle  8  carried  by  the  front  section  2. 
Abutments  14  limit  the  am.plitudc  of  these  move- 
ments in  both  directions. 

In  said  second  embodiment,  the  surface  7  sep- 
■2()  arating  both  sections  is  cyhndrical  but  it  might 
be  conical  or  broken  with  one  of  the  sections 
straddling  the  other. 

Likewise,  the  fitting  or  guiding  arrangement 
(2,  13  which  is  located  in  a  horizontal  plane,  can 

2, j  be  devised  in  various  manners;  in  particular,  it 

can  be  inclined  or  shaped  in  the  form  of  a  right 
angle. 

In  a  constructional  modification,  not  shown, 
the  rear  section  can  in  its  tmn  be  divided  into 

3, j  at  least  two  parts  connected  and  hinged  sis  pre- 

viously indicated  concerning  the  front  and  rear 
sections. 

In  another  constructional  modification,  not 
shown,  the  rear  part  of  the  rear  section  or  heel 

35  can  be  hinged  on  said  rear  section  and  kine- 
matically  comiected  to  the  front  section  so  that 
any  relative  angular  displacement  of  the  rear 
section  with  respect  to  the  front  section,  causes 
a  relative  angular  displacement,  but  in  reverse 

40  direction,  of  the  rear  f>art  relatively  to  the  rear 
section. 

It  is  obvious  that  the  embodiments  described 
and  illustrated  are  only  given  herein  by  way 
of  indication  and  not  in  a  limiting  sense.  In  a 
45  general  m.anner,  all  modifications  or  changes 
which  do  not  alter  in  any  way  the  main  features 
above  set  forth  or  the  desired  result,  remain  in- 
cluded in  the  scope  of  the  present  invention. 
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